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With origins that date back some 350 million years, the domes 
of the Bungle Bungle Range are just part of the Kimberley’s 
spectacular show. Also on the bill are towering gorges, 
dramatic waterfalls, palm-fringed forests and ancient rock 
art sites. An APT Kimberley Wilderness Adventure is your 
front-row ticket. 

^ SMALL GROUP 4WD JOURNEYS - Maximum of 
just 20 guests 

^ More passengers choose APT for touring Australia 
than any other premium tour operator 

^ EXCLUSIVE! Stay at APT’s unmatched network i 

of Wilderness Lodges in the Kimberley 

^ EXCLUSIVE! Freedom of Choice Sightseeing i 

Inclusions in Kununurra H 

^ INCLUDED - All transfers, national park fees and 
sightseeing with an expert Driver-Guide pj. 
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ORDER YOUR FREE 
BROCHURE TODAY 


fWINNER^ 

I KSTTBURDPBUnM j 


Awarded Best Domestic Tour 
Operator 2014, 2013 & 2012 


"Conditions apply. Prices ore per person, twin shore and include savings. Prices correct os at 1 1 May 2015 'bul may fliMlunte If surchangei^ fees or taxes change. 2016 AT 2015 PRICES: Offer available until superseded by the Kimberley and Cape York & Outback Wilderness 
availability, available for new bookings only and may be withdrawn at any time. A deposit of 1 0% of the total tour price is due within seven days of booking, final payment is due 60 days prior to departure. The itinerary shown is based on 201 5 departures and may differ 






WILDERNESS LODGES 


Stay 6 nights at API’s 
exclusive network of 
Wilderness Lodges at 
the Bungle Bungle range, 
Mitchell Falls and 
Bell Gorge 


TRAVEL-dNr2Qi16^T|2Qi15£RICES 


I Kimberley Complete Small Group 4WD Adventure 
Departs April to September 2016 
15 days from $8,395* per person, twin share 


EXPERT DRIVER GUIDES 



Benefit from the most 
knowledgeable, passionate 
and experienced team in 
the outback. 



MITCHELL FALLS HELICOPTER 


See the beautiful four-tiered 
Mitchell Falls in style and 
admire the plateau from a 
different perspective 


Call 1300 184 577 

www.kimberleywilderness.com.au travel agent J 


Adventure main 201 6 brochures ore released. First 200 customers to book will receive advertised savings. Combinoble with oil offers. SAVE $1,200 PER COUPLE: Offer is hosed on GKCl 5. Prices hosed on oil 201 6 departures of GKCl 5. Offers ore strictly limited, subject to 
slightly in 2016. Australian Pacific Touring Pty Ltd. ABN 44 004 684 619. ATAS accreditation #A10825. APT2461 








ON THE 
COVER 


Salvage masters have but one vital goal: 
rescuing vessels in trouble at sea. Every 
single mission is a race against time. 


Four years after the Fukushima disaster, 
an exclusive report on one of the biggest 
cover-up operations of all time. 


Behind the scenes at the UK’s NHS blood 
bank, where an astonishing 1 1 ,500 
donations are processed every week. 
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Could faulty circuits in our bodies turn 
us into murderers? We explore the 
secret anatomy of violent criminals. 
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Who ordered JFK s death? Are some leaders 
puppets of the CIA? The shadowy ops of the 
secret service go under the microscope. 


From fierce funnel-webs to harmless 
huntsmen, the hidden lives of Australia’s 
most infamous spiders. 


THE BIGGEST BLOOD BANK Ml THE WORLD 
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WELCOME 
FROM THE 
EDITOR 


Ever since the likes of Freddy Krueger and 
Dexter Morgan became household names, 
academics have pondered why people 
are obsessed with horror movies, why 
we enjoy inflicting psychological trauma 
upon ourselves. Some say we experience 
a rollercoaster ride of adrenaline when 
we’re scared, and feed off the resulting 
rush; some say we’re wired to pay attention 
to changes in our environment in order 
to survive, and scary films disrupt our 
sense of normality. Other psychologists 
reckon men in particular are socialised 
to enjoy celluloid horror, using it as a way 
to demonstrate their bravery - especially 
if a woman happens to be in the room. 

But what about serial killers, 
those real-life monsters? Why is an 
Ivan Milat equally as compelling as 
a Hannibal Lecter? Well, at least 
two of the aforementioned reasons 
are interchangable. Studies have 
suggested that serial killers do for 
adults what monster movies do for 
children - offer scary fun, even if 
we’re not keen to confess to our 
pleasure. Other research claims 
that serial killers stoke our 
survival instincts too, making us 
question our safety and security. 

So if you arrive at the end of 
this month’s cover story (page 12) 
feeling a strange sense of enjoyment, 
remember this: you’re not weird, you’re 
just human. Vince Jackson, Editor 
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PHOTO: Stephen Alvarez/NGS 



As a child, Christopher Henshilwood clambered over these cliffs 
in South Africa. Then one day he discovered something that 
changed both his own life and the history of human evolution 


I t’s the perfect fishing spot: Cape Aguihas, where the 
indian Ocean strikes the ciiffs of South Africa, on the ■ ^ 
continent’s southernmost tip. But whiie his grandfather * 
casts his fishing rod from the coastiine every morning, 
Christopher Henshiiwood prefers to expiore the surrounding 
area. And one day, he stumbies across a deserted cave. 

Today, haif a century iater, that grotto - the Biombos Cave - 
is considered the oidest homo sapien home ever discovered. 
Archaeoiogists consider it to be the ground zero of human 
civiiisation. Later in iife, with a PhD in archaeoiogy under 
his beit, Christopher Henshiiwood returned to his oid 
stamping ground - and has spent the iast 25 years 
investigating the cave he uncovered as a chiid. 

Using the iatest high-tech technoiogy, he and his team have 
unearthed many mysterious reiics ieft behind by our ancestors. 
Laboratory anaiysis of stone toois, decorated seasheiis and 
discarded mussei sheiis has shown that humans have been 
iiving here, at the ends of the Earth, for more than 100,000 
years. Not oniy were these peopie using toois, they were aiso 
producing art and deveioping an acute sense of their own 
identity. By way of comparison, the cave drawings discovered 
in the Chauvet cave in southern France, which were seen as a 
miiestone in human evoiution at the time, are oniy 32,000 years 
oid. Back then the Biombos Cave, which now iies 34 metres 
above sea ievei, had been inhabited for at ieast 68,000 years. 

And the research conducted by Henshiiwood, at the very 
spot where his grandfather used to fish, is by no means 
compiete. Scientists are convinced that everything began 
here - the spot where Henshiiwood’s grandfather sat 
waiting for the catch of the day. □ 







AMAZING PHOTO 


^NOTHING 

TO ^EE HERE 

This is NASA’s Thermal-Vacuum Test Chamber. The conditions inside 

f 

it, when operating, are the closest that anywhere on Earth can come to 

yv 

imitating outer space. And it’s not an environment conducive to health 





The men in white coats, pictured during 
maintenance duties on NASA’s Thermal-Vacuum 
Chamber, are perfectly safe - for now. But if one of them 
were to become trapped inside the giant room during its 
operation then they would suffer one of the most horrific 
deaths imaginable. But it wouldn’t be radiation, 
electricity, heat or cold that would ca^fee their demise. 
Rather, they would be killed by literally nothing at all. 

This vast structure is part of the Space Power Facility 
in Ohio - also known as the ‘chamber of horrors’. 

NASA started building the plant back in 1969 to 
allow them to test the effects of outer space on 
their equipment. The huge vacuum chamber stands 
37 metres high and is over 30 metres in diameter. 

When not in use it holds 30 tons of air, but when the 
pumps are switched on it can suck out all but around 
two grams of it to produce one of the best - and ? 
certainly the biggest - vacuums anywhere on Earthi 


The chamber was built to test 
recently for the Mars Pathfinder - but 
used for various scientific experiments, i 
TV’s Professor Brian Cox demonstrating 
a bowling ball and a feather really do drop at 
the same rate in a vacuum. 

But what of the fate awaiting anyone stuck insid^.^ 
when the air is pumped out? Well, with the external 
pressure vastly reduced, the liquid inside their body 
would turn to vapour and cause the person to swell to 
twice their normal size. Any air left in their chest would 
violently escape, puncturing their lungs, while the 
oxygen in their bloodstream also dissolves, causing 
hypoxia. Additionally, the low pressure would cause 
their blood to boil, and in less than ten agonising 
seconds, they would be dead. So next time you 
complain about your work conditions, spare 
a thought for these poor maintenance men...*w^ 


\ 




PHOTO: NASA 
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COULD A SLOW 


TURN YOU INTO 
A MUROERER? 



HUMAN BODY 



For decades 
psychologists 
have believed 
that a person’s \ 
upbringing ^ 

and social / 5 

surroundings ^ . 

decide whether ^ 
a child grows 
up to be a 
killer. But 
the latest 
research 
reveals 
that faulty 
biological 
circuits 
in our bodies 
can make a 
person turn 
to murder. 

World of 

Knowledge 

explores 

the defective 

anatomy of 

criminals 
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"DOES CRIME 
HAVE BIOLOGICAL 
ROOTS?" 



It’s comforting to believe that 
we all behave according to our 
own free will and have control over 
our own lives. “Unfortunately, it’s not 
the whole truth,” says Adrian Raine, 
author of The Anatomy Of Violence. 
Raine has studied violent criminals 
for decades, analysing data from 
hundreds of studies. “There’s faulty 
wiring going on in psychopaths. 
They’re wired differently than other 
people.” The tiniest erroneous circuits 
in the body - like a slow heartbeat or 
inactive brain cells - can potentially 
turn a person into a serial killer 
against their own will. 




PREFRONTAL CORTEX 


HOW DOES THE BRAIN OE A 
VIOLENT CRIMINAL WORK? 

In the 1990s Adrian Raine ied the first study to scan the 
brains of convicted murderers. Using PET scans, the study 
found that their brains showed reduced functioning in the 
prefrontal cortex, the region just behind the forehead that 
controis our impuises and is responsibie for decision 
making. In other words, the murderers were unable to 
restrain their urges to commit vioient acts. In such cases, 
violence can be traced back to a malfunctioning brain. 





ow do you defend a man who has 
raped, murdered and dismembered 
1 1 women in cold blood? This was 
the tricky question facing Anthony 
Sowell’s lawyers when he was 
arrested and charged with multiple 
homicide in 2009. The ‘Strangler 
of Cleveland’ couldn’t deny his 
crimes: police found the bodies 
of several of his victims in his 
apartment. But when investigating 
his medical files, a crucial clue as 
to why he committed the crimes 
was found. At trial, Sowell’s 
lawyers argued that the 50-year-old 
was unable to control his own 
behaviour because his heart was 
beating too slowly. Although it 
might initially sound far-fetched, 
new research reveals that this 
biological trait may have caused 
Sowell’s homicidal behaviour 
- and could explain the actions 
of other serial killers. 

HOW DO YOU MEASURE A 
PERSON’S DESIRE TO KIllP 

To find out why some people 
display a propensity for violent 
crime, the eminent criminologist 
Adrian Raine pored over the 
histories of today’s most prolific 
criminals and serial killers. His 
results shocked the scientific 
community and revolutionised 
research into violence: namely 


that childhood poverty, neglect 
and poor education seem to play 
far less of a role in a criminal’s 
behaviour than previously thought. 

In reality, there are several 
different physical factors that might 
predispose a person to kill. And 
this realisation opened up a 
completely new field of research, 
known as neurocriminology, which 
concentrates exclusively on the 
biological causes of violence. One 
of the most crucial discoveries in 
this new area of science is that 
a remarkable number of serial 
killers have a shared anomaly - a 
noticeably slower heartbeat. But 
how does a person’s pulse link to 
their predisposition to aggression? 
It’s experts like Adrian Raine who 
are gradually unravelling the clues 
that could solve this mystery. 

Raine discovered that many 
violent criminals have a poorly 
developed autonomic nervous 
system (ANS) - they are, quite 
literally, cold-blooded. The ANS 
automatically controls our vital 
functions like breathing, digestion, 
reflexes and heartbeat. A 
consistently low pulse hints at an 
under-functioning nervous system. 

Raine’s hypothesis? Perpetrators 
of violence are constantly on the 
hunt for a thrill that will stimulate 
their nervous system, which is 
usually only just ticking over on the 
pilot flame - their bodies seek out 
danger. For people with normally 
functioning nervous systems, 
immersing oneself in a new 
environment or watching a horror 
film every now and again fulfils 
their stimulation quotient. But, says 
Raine: “People whose heart rates 
are relatively low are more fearless 
than the rest of the population. The 
simple idea is that they don’t have 
the anticipatory fear that holds the 
rest of us back. Low heart rate is 
linked with low physiological 
arousal and some kids seek out 
stimulation to increase arousal. 

Like joining a gang, breaking into a 
house - that’s stimulating, it’s 


exciting.” What’s more, says Raine: 

“A drop of just six beats a minute 
can point to a propensity for 
criminal behaviour at a later age.” 

If you want to know who’s more 
likely to become a brutal criminal, 
with a pretty high accuracy rate, 
measure a person’s pulse: the 
lower their heart rate, the greater 
their potential for violence. 

In fact, the ‘Strangler of 
Cleveland’ was found to have an 
extremely low pulse linked to a 
pre-existing heart condition. His 
lawyer tried to convince the jury 
that his heart was functioning too 
weakly to provide the necessary 
oxygen to his brain, impacting 
his decision-making skills and 
thinking capacity. 

But is every person with a low 
resting heart rate preprogramed 
to become a violent criminal? “You 
can’t use heart rate to predict who 
is going to be aggressive later in 
life,” says Raine. “But it’s clear that 
a low heart rate is an important 
piece in the puzzle.” None of these 
physical differences guarantees 
a life of crime. Raine himself is a 
case in point: his resting heart 
rate is 48bpm, and his brain scan 
shows frightening similarities to 
those of the psychopathic serial 

l/ANI VIOLENT 
CRIMINALS ARE 
ADDICTED TO 
THE THRILL 

killers he has studied. Of course, 
environmental factors also play a 
role: faulty biology and detrimental 
surroundings tend to combine 
to induce criminal behaviour. 

But such knowledge could help 
neurocriminologists evaluate 
people who have already fallen 
foul of the law: “We can examine > 
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DID THESE PEOPLE KILL^S 
AtAINST THEIR OWN FREE WILL? 


• Time and time again we are shocked by the crimes 
of school shooters, serial killers and assassins. Their 
chilling deeds beg the question: how can a human 
being be capable of such brutality? The most recent 


research reveals that many criminals have no control 
over their own actions because their bodies are not 
functioning properly. Such biological problems are 
particularly prominent in repeat offenders. 
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The so-called ‘Unabomber’ had a heart rate of 54 
beats per minute (normal is between 60 and 100). 
His colleagues described him as a 'cool logician’. 



TED KACZYNSKI: 

KILLED3PEDPLEANDINJDRED23 


BORN: 22.05.1942 
CRIME: BOMB ATTACK 

Kaczynski came from a wealthy 
background and was a genius with an IQ of 
167. He graduated from Harvard aged 20 and 
worked as a 
professor. Four 
years later, though, 
he retreated to a 
remote cabin in the 
woods. There he 
built bombs, without 
reason or motive, 
then mailed them 
to strangers or 
detonated them 
at airports. 




BRAIN DAMAGED 

Serial killer Henry Lee Lucas claimed to have experienced 
frequent dizzy spells and blackouts from a young age as a 
result of a severe head injury. 


HENRY LEE LUCAS: CLAIMED 
TD HAVE KILLED DVER ODD PEDPLE 


BORN: 23.08.1930 
CRIME: 8EBIALMUBDEB 

■ Proven to have committed three murders, 
Lucas himself claims to have carried out 
far more crimes, though these have never been 
proven. He committed bis first murder when be 
stabbed his mother to death. Scientists believe 
two things combined to turn Lucas into a killer: 
abuse by his alcoholic mother and bullying by 
other children, which made him feel like an 
outsider and instilled a deep hatred of others. 
Lucas was unable to control his rage because 
his brain didn’t function properly: he suffered 
brain damage following a head injury. 









NO CHEMICAL BRAKES 
Extremely low levels of serotonin in James Filiaggi 
brain may have contributed to his many violent 
outbursts of rage. 


JAMES FILIAGGI: 

SHOT HIS WIFE 



BORN: 15.05.19B5 
CRIME: MURDER 

■ In theory everything should have worked 
out fine for this Italian-American: he had 
a good upbringing, worked as a well-respected 
accountant and had started a family. But his 
behavioural problems were clear from a young 
age. During an argument with his brother, he bit 
off part of bis sibling’s finger. He also attacked 
a teacher. Punching a nun was the final straw 
and saw him expelled from school. Filiaggi was 
unable to control his aggressive impulses and 
the escalating outbursts of rage peaked with 
murder: during a row with his ex-wife, Filiaggi 
chased her into a neighbour’s house, where 
he shot her in the head. Severely injured, she 
attempted to flee - he shot her again and killed 
her. Filiaggi’s defence lawyer argued that his 
client had extremely low levels of serotonin 
in his blood and a poor diet that impacted 
his brain function. This made him a ticking 
time bomb. The American was executed 
by lethal injection in 2007. 


LEAD AND CADMIUM IN THE BODY 
Working in metal processing came at a cost for 
James Huberty: toxins in his bloodstream could 
have turned him into a killer. 


JAMES HUBERTY: 

KILLED 21 PEOPLE 


BORN: 11.10.1942 
CRIME: SHOOTINR SPREE 

For most of his life, James Huberty was 
a model citizen. He went to work, was a 
loving husband and father, paid his bills and 
never committed a crime - until he turned 41 . 
Suspecting he had psychological problems, he 
made an appointment with a psychiatrist. But 
the clinic forgot to return his call - with fatal 
consequences. Three 
days later Huberty 
went on a shooting 
spree in a Californian 
branch of McDonald’s. 

He killed 21 people 
and wounded 19 
others. Forensic 
scientists discovered 
that his body was full 
of lead and cadmium. 










violent criminals and categorise 
those with unusually slow 
heartbeats as the people most 
likely to reoffend. This physiological 
indicator provides a type of early 
warning system, that at least 
enables a rough estimate.” 

Heart rate isn’t the only biological 
factor in criminal anatomy. 
Neurocriminologists recently 
discovered other causes that 
could influence a person to kill... 

WHAT HAPPENS WHEN THE 
BRAIN’S EMERGENCY BRAKE 
ISDISENGAGEDP 

“I want to give you a goodbye 
kiss,” James Huberty says to his 
wife as they finish lunch at home. 
When asked where he’s going. 



LEAD CAN 

TURN 

PEOPLE 

INTO 

KILLERS 


the 41 -year-old replies: “Hunting 
humans.” Armed with an Uzi, 
a pump-action shotgun and 
hundreds of rounds of ammunition, 
he marches into a fast food 
restaurant and fires 257 shots. 
Twenty-one people are killed in 
the 1984 San Ysidro McDonald’s 
massacre. The father-of-two is 
eventually shot dead by police. 
When neurocriminologists analyse 
hair samples from Huberty’s body, 
the results are a sensation: the 
shooter had extremely high levels 
of lead and cadmium in his body. 
The toxic metal had infected wide 
areas of his brain - and 
transformed him into a killer. 
Huberty’s is not an isolated case. 

A study led by Paul Stretesky 
from Colorado State University 
showed that areas with the 
highest lead concentrations in the 
environment also had a murder 
rate four times that of regions with 
low levels. The metal mostly affects 
the regions of the brain responsible 
for the control of behaviour and 
planning. When they are damaged, 
a person can no longer control 
their impulses. It’s not just our 


environment that can affect our 
behaviour, though - substances 
produced by the body also 
influence our levels of aggression. 

Neurocriminologists are 
particularly interested in the 
role played by serotonin. The 
chemical messenger substance 
ensures that we feel level-headed 
by dulling our feelings of fear and 
aggression. But what if our body 
doesn’t release enough of the 
neurotransmitter? “People with 
low serotonin levels are prone to 
impulsive acts of violence. The 
lower the rate, the more strongly 
a person reacts to a problem, a 
failure or criticism,” stresses Adrian 
Paine. “Of course, these types 
of physical indicators are not 
necessarily always indicative of a 
criminal life. The scans of my brain 
are very similar to that of a convict 
who killed 43 people. But despite 
this I have no urge to kill anybody.” 

Our brain has a veto function 
which can stop potential crimes at 
the last second. “The problem is, 
how does the brain’s emergency 
brake work? We know very little 
about it. There are few studies on 
the topic and no statistics about 
crimes that almost happened, but 
didn’t,” explains Paine. But he’s 
convinced that soon it will be 
possible to ‘reprogram’ violent 
people. For people with a slow 
pulse? Agents like atropine or 
adrenaline could provide the 
nervous system with the necessary 
stimulation. But, says Paine, 
pre-emptive treatment will have the 
best chance of working: “We need 
to focus resources on the small 
group of kids, the 5%, who will 
commit 50% of the crime later in 
life. Tackling kids when they’re 
juvenile delinquents is far too late. 
We have to get to these kids much 
earlier in life, when the brain is 
much more elastic.” 0 
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4 FASCINATING QUESTIONS ABOUT CRIME 


IS THERE A VACCINATION 

AGAINST VIOLENCE? 


0 A lack of serotonin makes 
a person aggressive: the 
most violent prisoners 
tend to have the lowest levels of 
the neurotransmitter in their 
blood. But Frederick Moeller 
from the University of Texas was 
able to control the behaviour of 
his test subjects by feeding them 
a diet of mood-boosting foods. 
The results were startling. 
“People who have a tendency to 
behave aggressively could 
therefore also benefit from drugs 
that increase the brain’s levels of 
serotonin,” concluded Moeller. 
The best foods? Bananas, 
chocolate and figs are naturally 
rich in tryptophan, which the 
body uses to produce serotonin. 


IS THERE CRIMINAL DNA? 

0 A Finnish study examined abnormalities in the DNA of 
794 prison inmates. The experts recognised two areas 
of notable differences in the violent criminals. The first 
‘culprit’ was the CDH13 gene, which also plays a role in ADHD 
(attention deficit hyperactivity disorder). The other suspicious 
gene was the MAOA gene that controls the production of 
dopamine (which enables us to appreciate pleasure) in the 
brain. The scientists suspect that the second defect alone is 
responsible for 9% of all serious violent crimes in Finland. 


DOES 

PACMAN 

HELP TO FIGHT 

CRIME? 


G Neurologists see the brain as 
a muscle: certain regions of 
the brain can be trained to 
compensate for behavioural deficits. 

In one 15-year-old’s case, experts used ‘neurofeedback’ to train his 
low-functioning prefrontal cortex. The school dropout and drug 
user, who was prone to aggression, became a model student in the 
space of a year using this method - purely by playing the computer 
game Pacman. How? He could only control the figures on the 
screen with his thoughts, which were transmitted to the computer 
via electrodes. After a few months his prefrontal cortex was 
functioning at the same level as an average person’s. 
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IS MY DNA SAFE 
AGAINST FORGERY? 


0 Like fingerprints, DNA traces are considered relatively 
secure forms of evidence. In real life, however, it’s 
remarkably easy for a criminal to lead investigators down 
the garden path - for example, by leaving behind hair or skin 
particles from an unwitting scapegoat at the crime scene. And 
Israeli researchers have now proven that false DNA fibres can be 
manufactured quickly, even without a DNA database or a real 
tissue sample. A first-year biology student would be capable of 
creating the fake sample. Even a highly regarded forensic 
laboratory would be unable to recognise the sample as a forgery. 


SMARTER IN 60 SECONDS... 
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A magazine subscription is the perfect Father’s 
Day present - it’s the gift that keeps on coming 
aii year round! 

PLUS, by subscribing or renewing your subscription to any of these great 
magazines for yourself, or as a gift for dad, you could win an incredible 2-day 
African adventure. 

You will have the chance of a lifetime to get up close with some amazing animals. 
This incredible wildlife park is right here in Australia (in Canberra), but you will 
feel like you are in the middle of Africa. Total prize value up to $34,000, with five 
amazing adventures to be won! 

So subscribe to one of these fabulous magazines today and save up to 50 % 
plus be in the draw for your chance to WIN! 

MAGSHOP 



SAVE 28% 

1 2 issues: $59.95 


Order online at"" 


www.maashop.com.au/<lad28 


Competition closes 05/1 1 /201 5 at 1 1 :59pm. *For full terms and conditions of entry, visit www.magshop.com.au/dad Winner’s name will be published in The Australian on 25/02/2016. 





Prize package includes: 

4^’ 2 nights in 5-star luxury accommodation for up to 4 people* 
staying in a Jungle Bungalow or in the Shark Grand Suite 

^ All meals and dinner beverages* 

3-day Zoo entry pass 

0 An exclusive tour where you will meet some of the world's most 
beautiful and endangered animals 

Return flights for 4 people from nearest capital city in Australia 


Jamala Wildlife Lodge is one of the few places in the world you 
can sleep next to a cheetah or a brown bear and have dinner 
with white lions and hyenas! Your room and the lounge and dining 
areas are straight out of Africa, featuring magnificent carvings, 
artworks and an overwhelming atmosphere of being in a game 
lodge on the other side of the world! 

For more information visit www.jamalawildlifelodge.com.au 
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SAVE 33% 

6 issues: $59.95 



SAVE 33% 

1 1 issues: $54.95 



SAVE 35% 

1 2 issues: $69.95 



SAVE 44% 

1 2 issues: $59.95 



SAVE 47% 

1 2 issues: $39.95 



SAVE 49% 

1 2 issues: $39.95 



SAVE 35% 

1 2issues:$69.95 




SAVE 35% SAVE 27% 

1 2 issues: $69.95 1 3 issues: $90.00 



SAVE 26% 

1 2 issues: $79.95 




SAVE 50% SAVE 23% SAVE 26% 

1 2 issues: $29.95 1 3issues:$69.95 1 2 issues: $79.95 




SAVE 25% 

1 2 issues: $84.95 
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STRONGEST WEB! 

Use the free viewa app and scan 
this page to learn about the world’s 
strongest spider web. And more! 


It’s not uncommon for funnel-webs 
to fall into backyard pools, but 
while it may iook iike they’re 
swimming, they’ve actually trapped 
a small air bubble in their abdomen 
hair, and are merely floating. They 
can, however, survive underwater 
for up to 30 hours. 
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T he good news first. Only one in six bites 
from a funnel-web spider causes a 
reaction in humans, largely because some of 
those nips are made by females, which are 
relatively harmless. And not all bites from 
one of the 35 species of funnel-web native to 
Australia will require an ambulance ride. The 
Victorian variety (Hadronyche modesta) for 
example should leave victims with nothing 
more sinister than a headache. Thanks to 
a successful antivenin program, no one in 
Australia has died from a funnel-web bite 
since 1981. But let’s not lull ourselves into a 
false sense of security. This arachnid should 
be approached with caution, especially the 
males. In the warmer months (November- 
April), they leave their warm, moist burrows 
on the ground, on the hunt for mates. During 
these quests, they’ll sometimes get trapped 
inside garages or houses. And it’s now that 
your chances of being bitten by this naturally 
aggressive spider increase dramatically. Its 
fangs, capable of growing up to 3.5cm long, 
are longer than a brown snake’s, and can 
pierce your toenail. And when those weapons 
strike, at least 40 different toxic proteins, 
called peptides, enter your body. Only one 
of these is actually dangerous, the chemical 
robustoxin, but that’s all it takes. Unlike the 
neurotoxins delivered by, say, a snake bite, 
which can shut down your nervous system, 
a funnel-web attack does the opposite: it 
switches everything on. Salivary glands, 
tear ducts and sweat glands become 
overactive. Muscles spasm uncontrollably. 
Blood pressure spikes, and then falls. 

If you’re not injected with antivenin soon, 
you’ll go into cardiac arrest, or suffer 
a condition called pulmonary odema, 
whereby your lungs leak and you drown. 
Curiously, most other mammals - including 
cats, dogs and mice - are immune to 
funnel-web bites, and can stand 100 times 
the lethal human dosage. So why are humans 
so sensitive? It’s just bad luck, say experts. 
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I f you were a Hollywood movie director, 
looking for the perfect spider to cast in 
your new horror flick, there was a time 
when the white-tail was the ideal 
candidate. For decades, this arachnid 
was depicted as a flesh-eating monster 
in Australian popular culture, its hite 
supposedly causing a severe form of skin 
ulceration known as necrotic arachnidism. 
Its reputation for harm was so 
widespread, a team of Australian 
researchers led by clinical toxicologist 
Geoffrey Isbiser, set out to establish 
whether a link between the white-tail 
and the condition actually existed. 

And after examining 130 cases, he 
concluded that the myth had no scientific 
foundation. Not one confirmed white-tail 
bite resulted in necrotic arachnidism. 
Still, a nip from this species is not 
something any sane person would 
go looking for, with half of all bites 
producing a persistent red lesion. 

Nausea, diarrhoea and vomiting are_ 
possible side-effects. White-tails live 
either in gardens - beneath bark, rocks 
or in leaf litter - or inside houses, where 
they’re often found hidden in clothes, 
towels and shoes - hence the reason for 
most surprise encounters. While they 
don’t display aggressive tendencies, they 
will bite if startled or provoked - usually 
more than once, as if they’re ‘tasting’ 
potential prey. That’s enough to ruin your 
day, for sure. But if you are ever on the 
receiving end of a white-tail’s fangs, 
bear in mind that a) they prey on other 
spiders and may be helping to control 
the population of other spiders, and 
b) your arm isn’t about to drop off. 



HOW PAINFUL IS 


AWH 


TE-TAILB 


TE? 


Geoffrey Isbiser’s research suggests 
that it’s not as bad as you’d imagine; 
only 27 per cent of cases were worse 
than a bee sting. Pain intensity 
depends very much on the individual. 
Because the spiders tend to hide in 
clothes and bed sheets, most bites 
are on the hands and feet. 
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There’s such a size variation between male 
and female golden orbs (2.5cm body vs 5.1 cm), 
it’s easy to mistake them for two different species: 
in nature this disparity is known as sexual 
dimorphism, and can also apply to extreme 
differences in colour, shape or structure. 
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WEB 

MASTERS 


G olden orb-weaver spiders {Nephila) are 
regarded as one of Australia’s most 
beautiful creatures, and it’s bard to argue, 
what with their long, elegant banded legs, 
usually seen splayed across impressively 
sized webs. And the golden orb’s angelic 
reputation is helped by the fact that their 
bite, while still toxic, isn’t lethal to humans 
- localised pain and redness is all you 
can expect. But this good-looker is by no 
means a pacifist, using their notoriously 
strong webs to catch the usual array of 
insects (flies, beetles, cicadas) and even 
larger creatures such as birds or bats, 
wrapping this bigger prey with silk before 
feasting upon them. It’s not uncommon to 
see golden orbs pooling their resources, 
with different spiders merging their webs 
into a bigger network of overlapping silk; 
often, smaller so-called kleptoparasitic 
spiders will eat the smaller insects trapped 
in the web, keeping it free of debris 
for their overlords. And on windy days, 
don’t be surprised to see golden orbs 
dismantling the lower sections of their 
webs, allowing gusts to flow through their 
majestic creations instead of breaking 
them. Us humans are only just beginning 
to understand the ingenuity of Nephila silk. 
Researchers at Germany’s Hanover Medical 
School have been investigating possible 
uses in engineering: it’s so strong and 
adhesive, they believe that in the future, 
the silk could serve as a scaffold material. 
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T here’s a reason it’s called the ^ 

huntsman spider. Unlike other 
arachnids that huild wehs as a means 
of trapping their food, Australia’s most 
ubiquitous home invader actively stalks 
its quarry, ambushing prey and killing it 1 
with its venom and strong jaws. It’s fast, 
too, able to cover a metre a second in- ^^ 
short bursts. Luckily, the hairy critteis^.jjy 
doesn’t have a taste for humans, and 
despite their formidable size - the'^;^^^ 
biggest specimens have a leg spah^A^;^ 
around 30 centimetres - the huntsiBOT^^ 
is relatively timid, its venom non-foi^ to A 
us. The only situation in which it doses ,£• 
real danger is on Australian roads.'Sinc^y 
huntsmen love dry environments; they’tt- ;^' 
often take refuge in cars, using their 
bodies to squeeze into dashboard ai;/ 
vents and behind sun visors. The ensiling Hit 
panic among many unsuspecting drivers^/ 
can lead to accidents. But if you’re noty^ 
of a nervous disposition, experts advise / 
Australians to use the huntsman spidetj 
as a kind of chemical-free pestjeontro \ / 
device. Left alone on your wall, ip. ’ \ 
happily pay its rent, clearing yoiir Irolne < 


of cockroaches, mosquitoes and oth^^ 
summer trespassers. If, however, you 
feel the urge to sweep the spider iito i 
bucket and dump it in the garden, don’ 
worry, he’ll be back among friends - 
many friends. Huntsmen live in coloniqls 
of up to 300 other spiders, usually^ 
under tree bark (biologists thinkithis is 
why they evolved to have flat boclies). 
These communities are peaceful, social 
environments, with spiders often sharing 
their prey. And that can include members 
of other colonies. Cannibal, stalker, 
car intruder: what a piece of work 
the huntsman is... 
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It depends on the criteria. In terms of leg span, the 
huntsman’s spindly limhs make it a record hoider. But 
as far as weight goes, South America’s goliath birdeater 
spider takes the honour. The hairy colossus can weigh 
up to 170 grams, as much as a young puppy. 







LAZIEST 

PREDATOR 
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Y ou wouldn’t say it to a redback’s face, 
but this spider is lazy. And sneaky. 

And more than a bit sinister. Once its 
intricate web has been built - featuring a 
distinctive funnel-like retreat where the 
spider and its eggs can be found - the 
female species prefers to spend much 
of her time at home, usually remaining 
in the same location for the rest of her 
adult life. If she can be bothered to 
venture out at night for a meal, she’ll 
just as readily steal food from another 
spider’s web than do the hard yards 
herself. No other spiders around? This 
is when the redback’s macabre side 
emerges. She kills her prey with a toxin 
so powerful, it liquefies its victim’s 
innards. She then trusses her target in 
silk and drags it back to her web, where 
she begins sucking out the liquefied 
insides. Gross? That only brushes the 
surface of the redback’s grisly behaviour. 
It’s not uncommon for females to display 
sexual cannibalism during mating, 
hence the reason why experts believe 
the male species evolved to be a lot 
smaller: being tiny means they have a 
better chance of escaping after they’ve 
performed stud duties. And mothers pass 
their aggressive traits straight to their 
offspring. Most redback spiderlings are 
also cannibalistic, eating unhatched eggs 
and even their own brothers and sisters 
if need be. Sounds horrific, but the 
inherent laziness of the redback works 
in our favour. Since they rarely venture 
from their webs, contact with humans 
is actually quite rare, and their small 
jaws ensure many bites are ineffective. 

In Australia, there are only around 250 
cases of people receiving antivenin every 
year, with no deaths directly attributed 
to the redback since 1956. □ 
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SCIENCE 





THE ALUMINIUM 
SECRET 

Vegetables, soya products and 
processed cheese often contain 
high concentrations of the heavy 
metal aluminium as the toxin is 
absorbed from the soil. Aluminium 
can affect the musculoskeletal 
system and brain, causing bone 
pain, weak muscles, altered 
mental states and seizures. 


DECEPTION 

The EU permits 318 additives 
in our food, including the 
sweetener aspartame. A study 
by the Harvard Medical School 
found that a daily consumption 
of 55 milligrams of aspartame 
(the amount found in a can of 
Diet Coke) may increase the 
risk of leukaemia by up to 42%. 
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IS YOUR 

FCX3D? 


You may think you’re eating healthily, but 
in reality most of the food you’re putting 
in your body is laced with dangerous 
chemicals. Now nutrition experts reveal 
the shocking truth about modern diets 



THE LIMIT LIE 

Up to 65% of fruit and vegetables 
contain pesticide residues - but this 
isn’t illegal. In Australia, around 270 
different pesticides are registered for 
use on fruit and vegetable crops. 
Studies have shown that some 
pesticides inhibit brain growth. 
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almon is one of Australia’s 
favourite dishes, with a quarter 
of us eating the fish at least once 
a week. It’s considered healthy 
and supports brain growth. “But 
hardly anyone knows that farmed 
salmon is one of the most toxic 
foods in the world,” explains 
oncologist Jean Loup Mouysset. 
“The fishing industry is playing 
with people’s health. That’s 
because the chemicals they put 
into the fish are kept secret,” 
adds Claudette Bethune, an 
expert who worked at the 
Norwegian Institute of Nutrition 
and Food Safety, before she was 
fired over her critical comments. 
“What’s more, the toxins fed to 
farmed salmon often cause 
genetic mutations.” 

New studies have also revealed 
that other food is contaminated 
with countless toxins. But what 
foodstuffs contain them? What 
effects do the substances have 
on your body? And how can you 
protect myself? Doctors and 


toxicologists are only gradually 
discovering how dangerous 
certain foodstuffs are. And that’s 
because our groceries are being 
manipulated like never before. 

Researchers from the 
University of Texas, Indiana 
University and the State 
University of New York found 
that farmed salmon contains 
a veritable cocktail of nasties: 
hydraulic oil, antibiotics, mercury, 
radioactive strontium from 
Chernobyl and Fukushima, 
dioxins, colouring, brominated 
flame-retardants, pesticides, 
disease-causing germs, the 
preservative E210 and growth 
hormones. The consequences 
can be serious for us: dioxins, 
for example, are extremely toxic 
by-products of the chemical 
industry, which can trigger 
diabetes and cancer. Robyn 
O’Brien, a former food industry 
analyst, warns: “We are now 
at a turning point. We live in 
an age when almost all of our 
food is contaminated by foreign 
substances.” Her prediction? “In 
the future, many more people will 
suffer from severe and chronic 
diseases. This is already true to 
a certain extent: more and more 
additives, like growth hormones 
for dairy cows, are being 
approved in the US and Japan. 

At the same time, the cancer rate 
in America has increased by four 



Seafood’s healthy, right? Yes, and no - because while 
most fish is rich in omega-3 and vitamins D and B2, 
nearly all types of species have toxins stored in their 
fatty tissues. According to estimates by the United States 
Environmental Protection Agency (EPA), this means that 
they contain up to nine million times more hazardous 
substances than the dirty water in which they live. 



According to the latest study 
by the University of Bergen 
in Norway, farmed salmon is the 
most toxic food in the world. The 
fish contains environmental toxins, 
antibiotics, growth hormones and 
additives. Dr Anne-Lise Monsen 
recommends that children and 
pregnant women ovoid 
eating farmed salmon. 




HOW DOES A FISH SURVIVE IN A BREEDING POOL? 

A farmed salmon gets a quarter of a cubic metre of living space 

■ Few people know that nearly half of breeder whose fish suddenly died in the 
all edible fish are raised on farms. Min River. Waste from the nearby factories 

But what does this mean for the animals reached high levels in the water and 

and consumers? On average, each fish has poisoned his fish. Approximately nine 
a quarter of a cubic metre of space. The million died in a few days. Fish and other 
biggest problem is that disease spreads seafood imported from China or Vietnam 

rapidly in these conditions. In order to are highly contaminated, as there are 
prevent a mass death, the farm owners hardly any laws and controls in place, 

pour in a lot of antibiotics. But that’s not Even though Australia has the world’s 

the only substance that’s passed onto us. third-largest fishing zone, we still import 
Farmed salmon also contains growth 70% of our seafood, predominantly from 
hormones, heavy metals like mercury, south-east Asia. And most of the salmon 

pesticides and industrial chemicals. The produced in this country is cultivated in 

substance can cause cramps, nausea, farms in Tasmanian waters, using Atlantic 
unconsciousness and respiratory trauma. salmon - which can’t be found in the 

The picture on the right shows a Chinese wild anywhere in Australia. 



MASS INFECT'ON 


IS MEAT MAKING US ILL? 


OUR FAVOURITE MEALS OONTAIN DEADLY GERMS 




ANTIBIOTIC EPIDEMIC 
Pigs in factory farms receive 
high doses of antibiotics. 

This is because farmers 
will do anything to avoid 
their livestock becoming ill. 


■ It’s bad news for lovers of a bacon sanga because our pork 
products are increasingly becoming contaminated with 
antibiotic-resistant germs. In fact, this is the case across the 
board where meat is concerned: a 2010 study by the Proceedings 
of the National Academy of Sciences (PNAS) estimated that 63,000 
tons of antibiotics are administered to pigs, cows and chickens 
every year. That’s roughly twice the amount prescribed by doctors 
globally to fight infections in people. Sometimes microorganisms 
survive the antibiotic treatment, modify their structure and become 
indestructible. Eating these could be fatal for those with a weak 
immune system. Pig farmers around the world, on average, use 
nearly four times the amount of antibiotics as beef farmers do. 

L With half the world’s pigs living in China, meat consumption in 
the world’s most populous country is now double that in the US. 
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POLLUTED MEAT 


More than 6,000 
artificial sugar 
replacements 
now exist. These 
include acesulfame, 
thoumatin, saccharin 
and aspartame. 
At the same time 
the number of 
diabetics has risen 
by 50% during the 
past 30 years. 


tinnes. It’s very striking that, as 
we use more genetically modified 
proteins and chemicals like 
pesticides, the number of cases 
of illness and the cost of caring 
for the sick are soaring.” O’Brien’s 
claim is backed by statistics from 
the Bavarian Office for Health 
and Food Safety. These estimate 
that 76 million people per year 
are made sick by contaminated 
food around the world. 

The number of cancer cases 
in industrialised countries has 
doubled over the last 30 years 
- in Australia four out of ten 
people who die prematurely 
are killed by cancer. “We are 
dealing with a huge epidemic,” 
says O’Brien. 

According to the World Health 
Organisation 20,000 people 
die each year from pesticide 
poisoning. Paul Frangois is 
happy that he’s still alive today. 
The French farmer had an 
accident with a powerful 


herbicide made by the biotech 
giant Monsanto which is now 
banned in France. Frangois 
was rushed to A&E after 
inhaling a mixture of alachlor 
and monochlorobenzene found 
in the pesticide he used on his 
cornfields. He was in a critical 
condition as soon as he had 
inhaled it. But even weeks later, 
after the worst of the poisoning 
was over, he kept falling in and 
out of a deep coma. “I still feel 
the damage to my brain and 
constantly have to go back to 
the doctor for check-ups,” says 
the farmer. “I know I’m not the 
only victim, particularly amongst 
farmers. But it’s a taboo subject. 

And we’re just the first victims.” 

This case shows how the 
poisons can affect the body 
- and also how pesticides 
end up on a consumer’s plate. 

“The food industry is now 
saying it’s just small amounts. 

But a safe daily dose of poison 
is complete nonsense. It’s not 
a scientific concept!” says Erik 
Millstone, from the UK’s 
University of Sussex. What’s 
more, studies carried out by 
pioneering toxicologist Rene 
Truhaut found that even tiny 
doses of toxins like food dyes 
could pose an insidious danger. 

The limits for certain substances 
in our food dates back to the 
1960s, and much of the data 
for the permitted amount of > 


Around 85% of human dioxin contamination comes 
from meat, dairy products and eggs. The substance 
is one of the strongest artificial poisons and destroys 
cells. The source of the dioxin is animal feed: industrial 
chemicals, colourings and motor oil pass into food 
pellets through improper processing, and pesticides 
also contain the toxin, according to the organisation 
Food Watch. Beef is also frequently found to contain 
residues of the fungicide hexachlorobenzene, even 
though it’s been widely banned for many years. 


A recent study found 
some curry spices 
contained toxic substances, 
including chlorpyrifos-methyl 
and corbendozim. Both ore 
used in agriculture and are 
considered neurotoxins. 

DDT is a pesticide banned 
in Australia because of its 
toxicity, but is still used in 
other countries. Imported 
spices often contain 
this contaminant. 
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"What the consumer 
sees on the 
ingredient list of, 
say, a tin of soup is 
an illusion. Basically, 
industrial mass 
production could 
not function without 
artificial additives." 

Armin Valet, nutrition expert 


pesticide residue connes 
from the food producers, not 
independent toxicologists. 

Just how much of the 
residue from a substance is 
‘safe’ is calculated under 
strict secrecy by 
International Food 
Standards, an organisation 
dealing with food safety. Even 
studies undertaken by 
companies are kept under 
wraps by a confidentiality 
clause. ‘It’s all a scandal! 

The information must be 
released,” says Millstone. 
“Producers can maximise 
their profits, while the 
customers bear the risks.” 

The FSANZ (Food 
Standards Australia New 
Zealand) board is selected by 
the Minister for Health, and must 
include qualified people from all 
walks of life. But the ANS Forum 
of the European Food Safety 
Authority (EFSA), who decide 
which additives end up in 
Europe’s food, has been 
criticised for not being as 
independent as it should. Some 
of the members are employed by 
food companies. Dominique 
Parent-Massin, for example, was 
a consultant at Coca-Cola for 



Genetically modified (GM) corn is currently banned 
in Australia - but that’s not the whole truth. It can 
be used as feed for cows, pigs and chickens. This 
means that when we consume meat, eggs and milk, 
the modified grains eventually get into our bodies. 

A study by the University of Caen suggests that 
feeding GM corn to rats can trigger the formation 
of aggressive tumours and organ damage. After 
17 months, five times more rodents died in the 
group given GM corn than in the control group. 
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BREAD 

CONTAMINATED 

WITH 



Tests showed 
that 1 4 of 
20 grain products 
like flour, bread and 
oatmeal contain 
traces of glyphosate. 
This is a widely used 
herbicide that, since 
March 2015, has 
been classified as a 
carcinogen (cancer- 
causing) by the World 
Health Organisation. 


GLOBAL POISON SPRAY 

HOW DOES THE 'COCKTAIL EFFECT' WORK? 

At least 30,000 tons of pesticide are sprayed in Australia - every year 


The food industry operates by the 
principle 1he dose makes the 
poison’. This means that every substance 
is harmless in small amounts, but even 
an ordinarily harmless substance can be 
deadly if over-consumed. But this theory, 
developed by the physician Paracelsus in 
the 16th century, is considered by 
independent researchers to be simply 
wrong. Where many of these aggressive 
pesticides are concerned, there is no 
safe limit. The pesticide DDT has been 
banned in Australia since 1 987 for this 
very reason. So what happens when 
you mix these poisons? “We call it the 
‘cocktail effect’,” explains Professor Ian 
Shaw, from the University of Canterbury 
in New Zealand. “When used in 


combination, the toxic effects of these 
pesticides increases. We don’t know why 
because there have been hardly any 
studies done. It’s incredibly naive of us 
as scientists to only examine the toxicity 
of a pesticide in isolation. In reality, none 
of us is simply exposed to a single 
substance - which means the industry is 
conducting a dangerous experiment on 
the population.” A comparison with India 
reveals what a difference using these 
chemicals makes: up to 30 times fewer 
cancer cases are found there compared 
to Europe. In some regions, the malignant 
disease is completely unknown because 
the people in these areas aren’t exposed 
to environmental toxins and grow their 
crops without using a drop of pesticide. 
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HELICOPTER POISONING 
Around 30,000 tons of pesticide are 
sprayed on crops in Australia every 
year. In the US, pesticide helicopters 
are used - like this one shown over 
a sugar beet field in California. 






60 % of products 
with the description 
"free from artificial 
colourings" contain 
dyes, according 
to a consumer 
watchdog. 


four years. Another expert is 
under contract at the food giant 
Danone. “Basically, most of the 
studies into the dangers of food 
additives, drugs and pesticides 
are funded by manufacturers like 
pharmaceutical companies,” 
explains Peter Infante, a public 
health advisor for 25 years. 

“If a scientist being paid by a 
company does their job properly 
and explains the side effects. 



Soya contains 
secondary plant 
pigments, known os 
isoflavones, which con 
damage the pancreas and 
cause cancer. The Food 
and Drug Administration 
(FDA) recommends a 
maximum of 25 grams of 
soya protein per day. 


they’ll be fired. That’s how it 
was for me. Many researchers 
eventually bow to the pressures 
and deliver the desired results. 

In the end, it all comes down to 
money: the big companies pay 
the best. The lobby groups have 
us in a firm grip. The research 
system is designed so that 
it’s nearly impossible to find 
a harmful side effect. This 
means that the studies are 
quite simply wrong.” 

In December 2013, the 
European ANS Forum declared 
that consuming small amounts 
of aspartame is safe. The 
sweetener, also known as E951 , 
is produced artificially. It’s found 
in mustard, soft drinks, fruit 
preserves, spreads and milk 
products. “If you read our 
studies of this additive, you’d 
want to ban it immediately,” 
explains Morando Soffritti. 

The doctor works at the Italian 
Ramazzini Institute, one of 
the few private and therefore 
independent organisations 
that analyses additives. In 
mice, even the smallest amounts 
of aspartame cause a rapid 
increase in cases of leukaemia. 
“That’s not all - the artificial 
sweetener also increases the risk 
of malignant brain tumours,” said 
neuropsychiatrist John OIney, 
who studied the effects of the 
substance over many years. 

E951 is at least declared on 
packaging. “Many additives 
aren’t listed,” says food scientist 
Lido Pollmer. A new trend in the 
food industry is clean labelling. 
The label ‘without artificial 
additives’ is becoming more and 
more common on packaging. 

But it’s a long way from the truth. 
A study by consumer watchdogs 
found that these substances 
were found in 90% of foods 
declared as being ‘without 
flavour enhancers’. Instead of 



Soya products have a high concentration of aluminium. 

A study of breast milk substitutes found aluminium levels 
of 756 milligrams per litre in soy-based products - five 
times the safe limit. Aluminium is a neurotoxin in our 
bodies - it kills brain cells. Researchers, therefore, also 
suspect that high aluminium levels contribute to the 
development of Alzheimer’s. 


glutamate, the producers use code 
words like yeast, tomato extract, soy 
protein or flavour. “But it’s a nerve 
cell poison,” warns the Alzheimer’s 
researcher Konrad Beyreuther, and 
it’s a substance that may cause 
Parkinson’s and cancer. 

Experts advise that you buy more 
products from health food shops, 
or thoroughly examine food 
packaging and labels. But even 
banned toxins can slip through 
the net. In March 2015, it was 
revealed that 70% of Australian 
strawberries are being grown on 
runners fumigated with a toxic 
pesticide that’s been banned since 
1989. As food expert Christiane 
Huxdorff says: “In the long term, 
we must work towards getting 
more chemicals banned.” □ 




GM SOYA 

ARE WE EATING MANIPULATED BEANS? 

80% OF SOYA BEANS ARE GENETICALLY MODIFIED 


H The soya plant was the first 
* genetically modified crop to he 
grown commercially. The cultivation 
of GM soya is illegal in Australia. But, in 
the US, Brazil and Argentina - the three 
iargest exporters of soya beans - there’s 
no such ban. The majority is modified 
there. Why? To increase the yieid. The 
soya bean has been manipulated so 
that it is resistant to pesticides and 
herbicides. However, several studies 
have shown that this method of cuitivation 
doesn’t actuaiiy increase yieids. On 
the contrary, a study of 8,200 fieids 
showed that GM crops yielded 6.7% less. 
Nevertheless, the cultivation of GM soya 


is booming in areas that used to be 
rainforest [see right]. Studies show that 
GM products, including soya, sneak into 
43 varieties of food imported into Australia 
- and is usually passed onto us without us 
knowing. The indirect use of GM soya 
in food production isn’t aiways deciared, 
and the consequences of peopie eating 
it have yet to be explored in full detail. 

In experiments, rats experienced 
measurable organ changes like testicular 
discolouration. In mice, the consumption 
of GM soya for three months ieads to white 
biood ceiis penetrating into connective 
tissue and cancer-like cells forming in 
the stomach and intestines. 





WIDESPREAD GENETIC ENGINEERING 
Twenty years ago, no GM food crops had 
been planted in the US. Now 91% of 
soya beans pianted in America are 
genetically engineered. 
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WHAT THINGS 

SHOULDN' 


I EAT? 


Pesticides, germs, dyes and more: much of what's in our food is 
detrimental to our bodies ond con cause chronic illnesses. 
World of Knowledge reveals the dangerous toxins on our plates 



Liquid plant oils, which 
are hardened to make 
them more spreadable, 
form dangerous TRANS 
FATS when heated. 


The flavour-enhancer 
GLUTAMATE is the most 
commonly used additive 
in the food industry, with 
monosodium glutamate 
(MSG) the most popular. 
Glutamates give products 
the ‘umami’ taste - the 
Japanese word for a 
‘pleasant, savoury flavour’. 

LISTERIA is found in raw 
sausage; it is a bacteria 
found in cattle intestines, 
the soil and some raw 
dairy products. 


The preservative 
THIABENDAZOLE is used 
to treat fruit to prevent 
mould from growing on its 
surface. Every third banana 
is thought to contain traces 
of thiabendazole. 


ALGINATE, made from 
brown algae, is commonly 
used in organic products as 
a thickening agent. 



EFFECTS ON THE 
BODY 


Consuming just five grams of 
trans fats a day increases your 
risk of having a stroke or heart 
attack. That’s equivalent to a 
small portion of fried chips or a 
doughnut baked in fat. 


The food industry denies 
that this substance does any 
harm to humans. Nutrition 
experts, however, believe that 
glutamate can lead to illnesses 
like Alzheimer’s or Parkinson’s. 
Furthermore, glutamate increases 
your appetite. Researchers found 
that those who consume a lot of 
glutamate tend to be overweight. 

The bacteria multiplies in the liver 
and spleen. Symptoms begin with 
diarrhoea - and can even progress 
to total organ failure. 


The fungicide is transferred 
onto our hands when we peel 
the fruit and signs of poisoning 
can include skin rash, difficulty 
concentrating and headaches. 
Studies on animals have shown 
that thiabendazole can have 
carcinogenic effects in the 
long term. 


If alginates are consumed in 
large quantities, they prevent the 
absorption of calcium and iron in 
the blood. This can lead to a 
deficiency - and an increased 
susceptibility to disease. 


SPECIAL FEATURES 


Trans fats do not have 
to be declared by food 
manufacturers on 
packaging in Australia. 


E621, E622, E624 and 
E625 are all varieties of 
glutamate. They’re banned 
in organic products, so 
the food industry has 
developed a trick: it 
includes a natural additive, 
yeast extract, that also 
includes glutamate. 

In 2014, 15 people died in a 
listeria outbreak in Denmark. 
The bacteria multiply quickly 
at fridge temperature. As cured 
and raw meat is barely heated, 
it is very vulnerable to germs. 

Thiabendazole was removed 
from the list of permitted food 
additives in 1 998 - but the 
industry found a way around 
this. Fruit pulp itself isn’t 
treated with the chemical 
- only the skin, which 
isn’t intended for human 
consumption, is sprayed. 

Alginates are most 
commonly used as an 
acid (E401). But alginic 
acid salts are also used in 
the food industry: E402, 

E403, E404 and E405. 





FOOD 


DANGEROUS 

INGREDIENT 


EFFECTS ON THE 
BODY 


SPECIAL FEATURES 


Oysters, 

mussels, 

clams 


Cola, 
fruit juice, 
energy drinks, 
milksnakes 



It’s one of the most toxic 
substances in nature: 
SAXITOXIN. A mussel bred 
in contaminated water may 
contain up to five milligrams 
of this poison algae. 


Less than one milligram of 
the poison can kill an adult. 

It hinders the transmission 
of nerve signals, causing 
muscle paralysis and eventual 
respiratory failure. 


Saxitoxin is not just a danger 
in raw shellfish. Even cooking 
doesn’t destroy all of the nerve 
poison. Mussels store it in their 
bodies when they filter plankton 
from the water. 


PHOSPHORIC ACID is 

used as a preservative 
and acidulant in cola and 
other beverages. It gives 
drinks a tart, bitter taste. 


Phosphoric acid can weaken the 
bones if you drink a lot of cola 
(around a litre per day). Tests 
have shown that cola drinkers 
are more likely to get fractures. 


Phosphorus also attacks 
tooth enamel. This means you 
shouldn’t brush your teeth 
immediately after drinking cola 
because the brush may scrape 
off the damaged tooth enamel. 
Phosphoric acid is banned in 
organic beverages. 


chips, 

biscuits, 
frozen pizza, 
bread, 
crisps 


The starch in these 
products is converted 
into ACRYLAMIDE when 
heated. The substance is 
found in cereal products and 
roast potatoes. 


Acrylamide has a direct effect 
on the human genome. The 
substance is thought to be 
responsible for up to 3% of 
cancers worldwide. 


Acrylamide is formed at 
temperatures of around 
120 degrees Celsius. The 
acrylamide content increases 
dramatically at 1 70 degrees - 
when baking and frying. 


Pineapple, 

grapefruit, 

peach, 

grapes, papaya, 
plums, starfruit 


Traces of the fungicides 

TRIADIMEFCN and 
TRIADIMENCL have been 
detected in these fruits. 

Both chemicals are used for 
controlling fungi. 56% of all 
pineapples contain residues 
of these substances. 


Marmalade, 

jam, 

sweet spreads, 
desserts 


These products may 
contain the artificial 
sweetener CYCLAMATE 


Mustard, 
artificial honey, 
salty snacks, 
processed cheese, 
custard powder 


These products contain 
the dye TARTRAZINE 

(El 02), which gives them 
a bright orange or yellow 
colour. Tartrazine is 
prohibited in 
organic products. 


Traces of triadimefon and 
triadimenol in fruit can damage 
the nervous system and trigger 
the symptoms of poisoning, even 
after just one helping. Symptoms 
include headaches, body pain, 
rash, circulatory problems, 
dizziness, nausea, vomiting 
and convulsions. 


Cyclamate is suspected of causing 
cancer. In the US, studies have 
shown that a dose of 2.5 grams 
of cyclamate per kilo of body 
weight increases a person’s risk 
of developing bladder cancer. 


Short-term effects: allergic 
reactions, rash and eczema. 
Long-term effects: anxiety, 
migraines, vision problems, 
thyroid cancer, depression, 
altered mental state, heart 
palpitations and gene damage. 


Triadimefon is approved for use 
in more than 70 countries and 
the EU has allowed triadimenol 
to be used as a fungicide 
since 2009. Triadimenol is not 
allowed in organic products. 
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THE SHADOWY 
OPERATIONS OF THE 



It doesn’t matter if you’re a powerful king, president 
or politician. If you declare war on an intelligence 
agency, be prepared for the consequences - 


and that can mean political ruin or even murder 



W hich secret 
service in the 
East or West 
doesn’t resort to 
murder?” asks 
Egon Bahr, 
matter-of-factly. Bahr ought to 
know: as a key figure in secret 
negotiations with the USSR during 
the Cold War, he is familiar with 
intelligence agencies. If the secret 
service is doing its job properly, 
nobody knows it’s there. But 
secret agents have been the most 


important instrument in the struggle 
for power since time immemorial 
- on all sides. Their sphere of 
influence is almost unlimited, their 
methods strictly confidential. They 
are used by those in power, but 
there’s one thing even the most 
powerful can’t do: control a secret 
service. The same rule applies, 
regardless of the power you wield. 
Whether you’re a president or a 
king, if you want to survive, don’t 
antagonise the secret service. 

Even if it’s your own country’s... 





MASK OF EVIL j 

According to the 1 

Federal Intelligence ^ 

Agency, German 
neo-Nazis helped 
Palestinian terrorists 
plan the Munich atrocity. 


On 6th May 1 974, the 
German Chancellor Willy 
Brandt resigns, signalling 
the end of his political career. He’s 
allowed himself to be deceived by 
Gunter Guillaume, an East German 
spy wbo for years has been a part 
of the Chancellor’s inner circle. 

But how could a spy get so 
close to the most powerful man 
in Germany, and one of the most 
important world leaders? 

“Western intelligence agencies 
knew about Guillaume for a long 
time, but were reluctant to reveal 
his double role,” says Journalist 
Regine Igel. “This was so they 
could force the Chancellor to step 
down at a time of their choosing.” 

One agency that stands to benefit 
from Willy Brandt’s downfall is the 
CIA, for two reasons. Firstly, Brandt 
operates a policy of communication 
and understanding with the Eastern 
Bloc. For the first time, there is 
a thaw in the Cold War - in 
1971 Brandt receives the Nobel 
Peace Prize for his efforts. 

To the USA, this must seem like 
a betrayal. Their official line is not 
to negotiate with the communists 
in the East. Neither will they do 
deals with terrorists - something 
else that Brandt is open to. 


With the help of Germany’s 
secret service, it’s reputed that 
the CIA starts looking into ways of 
destroying Brandt’s political life. 

And they soon find something. 

The secret service persuades 
Brandt to leave the spy in office, 
ostensibly so they can collect further 
evidence against him. Was this 
done at the CIA’s insistence? When 
Guillaume is arrested, sordid facts 
about Brandt’s extramarital affairs 
and alcohol problems come to light. 
Fatally weakened. Chancellor 
Brandt is left with no option but 
to stand down. 


On the night of 5th September 
1972, 17 people die after an 
attack by Palestinian terrorists 
at the Olympic Games in Munich. 
Less than two months after their 
capture, however, the three surviving 
hostage-takers are released by the 
West German government - after 
they hijack a Lufthansa plane and 
threaten to blow it up. After caving 
into their demands, Willy Brandt 
tells Israel he has “no other choice”. 

For Israel’s most significant 
ally, the United States, this must 
seem like another slap in the face 
- and the final straw for the CIA. 


WILLY BRANDT 

HOW DO YOU GET RID OF 
A POLITICIAN WITHOUT \ \ 

MURDERING HIM? 


JOHN F. KENNEDY 


WERE THE UFO FILES HIS 
DEATH SENTENCE? 



jokes over breakfast in Fort Worth, 
Texas. Even a president couid be 
assassinated at any time. All you'd 
need is a “sniper with a rifle scope... 
perhaps positioned on a high 
building,” says Kennedy, iooking 
thoughtful. Is he afraid? Of whom? 

By iunchtime, Kennedy is dead, 
shot by a marksman using a 
teiescopic sight from the fifth floor 
of a schoolbook depository in Dallas. 
The suspected shooter, Lee Harvey 
Oswald, is arrested, but will never 
testify - 48 hours after Kennedy’s 
murder he himself is assassinated. 

Between 1 963 and 1 982, seven 
committees ask the same question: 
who was pulling the strings behind 
the scenes? To this day hundreds of 
conspiracy theories about Kennedy's 
murder are still doing the rounds - 
without a proper iead among them. No 
wonder. The retention period for most 
of the secret files on the assassination 
are under iock and key indefiniteiy, in 
the interests of nationai security. 

It was only in 1992 that the US 
Congress deciared that aii “existing 
flies on the assassination” must be 
released by 2017. Up to now, the CIA 
has ignored this edict, while at the 
same time making documents from 
other sources public. It was among 
these files that investigators stumbled 
across the first concrete clue in 1999 
- it leads to the CIA's Langley HQ. 


The document paints a bleak 
picture. In 1963 the world is like a 
tinderbox. At the height of the Cold 
War, both the USA and the Soviet 
Union have their weapons primed. 

The tiniest provocation could lead to 
a nuclear catastrophe. It’s now - of all 
times - that the CIA goes behind the 
president's back. Without informing 
Kennedy, they carry out espionage 
operations against the USSR. Top- 
secret reconnaissance planes take 
off from Area 51 in Nevada and, 
at extreme altitudes, enter Soviet 
airspace. The alarm is raised, but 
the strange phenomena in the sky 
cannot immediately be explained 
and are thought to be UFOs. 

Newly discovered secret files show 
that in November 1963, Kennedy 
starts asking questions about these 
spy missions, and in doing so, he isn’t 
making any friends. And the president 
becomes an immediate risk for the 


CIA when he demands immediate 
and full access to the so-called 
“UFO Files” in a letter to the secret 
service on 12th November 1963. If 
he finds out the real extent of the 
agency’s unauthorised actions, 
it will mean the end of the CIA. 

For the CIA, the affair now centres 
around the “continued existence of 
their organisation”. Only a year 
earlier, the CIA attempted to topple 
the Cuban president Fidel Castro. 

But the coup was a miserable failure, 
a political debacle for which Kennedy 
must act upon - so he starts planning 
to break up the uncontrollable secret 
service. The extent to which the CIA 
feels pushed into a corner by the 
president is shown by a statement 
from its then-director, John McCone: 
“Lancer (Kennedy’s codename) 
has asked questions about our 
activities. We cannot allow that 
under any circumstances.” 
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CALIGULA 


IS A KING ALLOWED TO INSULT 
HIS SECRET SERVICE? 






JI^SSACRE IN 
THE PALACE 
T- The Praetorians 
^ not only murder 
\ Caligula -they 
also kill his wife 
and daughters. 


Rome, 24th January 41 AD. 
“What is the password, my 
emperor?” asks Cassius 
Chaerea. Caligula looks at his 
bodyguard in contempt. As ever, 
the emperor uses this opportunity 
to insult Chaerea. And as usual 
Chaerea does not react. 

And yet this time something is 
different: Caligula’s sneer is wiped 
off his face when the Praetorian pulls 
out a weapon - and drives it into the 
emperor’s stomach. It is the day on 
which Caligula is assassinated by 
his own bodyguard. In ancient Rome, 
everyone knows that the Praetorians 
are far more than mere soldiers in 
shining armour - they are a highly 
specialised guard, who operate 
mainly in secret. 

The troop can be likened to the 
US secret service, an elite unit that 
exists to protect their ruler, called 
upon when particularly thorny 
missions must be undertaken. Utmost 
secrecy and intelligence-gathering 


methods are their most important 
tools. The soldiers that serve on 
these units are the elite - motivated, 
intelligent, highly trained, fighting 
fit. Just like Chaerea. 

As a soldier he’s already 
survived an attack by 
Germanic troops, during 
which he fought his 
way through row after row 
of enemies like an action 
hero. He also proved his 
loyalty to Rome when 
he quashed a revolt 
among soldiers. But 
instead of according 
Chaerea respect, 

Caligula makes him 
the object of his ridicule. 
Anyone wishing to hold 
onto power in Rome is 
advised to form close links 
with the Praetorians: they’re 
the only armed unit permitted to 
be stationed in Rome itself - and the 


only ones with military and police 
authority across the whole empire. 

The emperors secure the loyalty of 
the Praetorian Guard though bribery 
and/or high praise. Even Caligula 
promises tbe Praetorians a position 
of power witbin the Empire when he 
takes office - and backs up his vow 
with a generous gift of money. 

But he breaks his pledge and 
makes an enemy of the secret 
service. Further donations fail to 
materialise, and his politics begin 
to veer further and further away 
from the political columns of the 
empire - and against the Praetorians. 

Caligula belittles them, in part by 
insulting men like Chaerea. Eventually 
it is Chaerea himself who commits 
Caligula’s murder. He has no trouble 
winning support for the assassination 
- the murder makes the Praetorians 
even more powerful. Indeed, it’s the 
Praetorians themselves who decide 
on the next ruler of Rome. 




ALEXANDER LITVINENKO 


HOW LONG CAN A PAINFUL 
EXECUTION DRAG ON FOR? 



Moscow, November 1998. 
The temperature falls to 
minus 10 degrees. Many of 
the journalists present are wrapped 
up in coats. The room is poorly 
heated. Then five men step foot on 
the podium. Four wear masks, only 
one shows his face: Alexander 
Litvinenko, who has been summoned 
to the secret press conference - and 










promises revelations. The men are 
all former KGB agents and have been 
working for its successor, the FSB, 
since the collapse of the Soviet 
Union. Litvinenko calmly describes 
how he and his masked colleagues 
received a murder contract from the 
head of the FSB’s division for 
organised crime. The target is 
Russian oligarch Boris Berezovsky. 

It is a contract that the men do 
not want to carry out - on moral 
grounds, so they say. 

For the FSB this is a catastrophe. 
The men around Litvinenko belong 
to the innermost circle of the secret 
service, and have been active for 
decades. Shortly afterwards, 
Litvinenko flees to London, and is 
hired by MI6. And again and again 
he creates problems for the Kremlin 
with his revelations about political 
murders and corruption. 
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Fast-forward to 2006. After 

- > 

meal with Russian business partners, 
Litvinenko complains of stomach 
cramps. In hospital doctors are 
flummoxed, but eventually they 
find the radioactive substance 
polonium 210 in his urine. It’s a 
death sentence. Even a millionth 
of a gram destroys the body’s cells 
and damages the DNA. The doctors 
are powerless against it and cannot 
stop his agonising physical decline. 
Litvinenko dies three weeks later. 

Before his death he declares he 
is the victim of an assassination - 
someone wishes to execute him 
in slow-motion on the world stage. 

The clues lead to Moscow. The 
UK’s Scotland Yard suspects Andrei 
Lugovoi, a high-ranking ex-KGBer, 
of administering the polonium to 
Litvinenko in a cup of tea. Further 
investigations by the FBI claim 
that the polonium comes from 
a Russian reactor. But the murder 
of Litvinenko, and his grisly end, 
is more than an execution. It is a 
message. It doesn’t matter if you turn 
whistleblower or defect - we will get 
you! It’s a warning to anyone thinking 
about betraying a secret service. 
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ALL CLUES LEAD TO T|IE t . 
MILLENNIUM HOTEL ^ ! 
Scotland Yard discovers that Litvinenko X" 
was administered the fatal dose via a 
cup of tea. Although minuscule, the 
amount of polonium 210 used had a 
value of around $12 million. 




PATRICE LUMUMBA 

HOW DO YOU RUIN AN 
ENTIRE CONTINENT? 




Leopoldville, Congo, 30th 
June 1960. A smiling King 
Baudouin of Belgium steps 
in front of the press: the Belgian 
colony has just been granted its 
independence. He is effusive in 
his praise for his country’s 80-year 
colonial rule, stating that Belgium 
has delivered the Congolese from 
the Arab slave trade and brought 
peace to the country. 

The next speaker on this day 
is Patrice Emery Lumumba - 
the first freely elected president of 
independent Congo. To his people 
the bespectacled man is a legend - 
liberator, protector and revolutionary 
hero - and he is obviously not at all 
grateful to the King of Belgium. Quite 
the opposite, in fact. Lumumba has a 
score to settle. For almost a century 
his people were enslaved and 
abused by their colonial rulers. Large 
numbers were killed as the country 
was looted by governments, the 
military and secret services. But this 
signals the end. He is determined to 
dial down the influence of western 
powers in Congo. Lumumba ignores 
the warning of various secret service 
agencies like MI6 and the CIA. They 
are defending their own interests in 
the Congo: the country’s uranium, 
gold, copper and cobalt. Its precious 
timber, rubber and palm oil. The 
very treasures, in fact, with which 


Lumumba hopes to reconstruct his 
country. The problem is, until now 
the Belgians have controlled all 
trade monopolies in Congo. Countries 
like Britain and the USA are the 
powerful beneficiaries of this policy. 
And they are all united by one 
thought: they are not prepared to 
give up their raw materials goldmine. 
Lumumba recognises the danger 
- and reacts: hoping for political 
support he turns to US President 
Dwight D. Eisenhower. But he is 
rebuffed. Washington decided 
Congo’s future long ago. Lumumba 
is denounced as a communist 
and placed on a hit list. Shortly 
afterwards, Eisenhower unleashes 
the CIA. The agency sends their best 
man, Larry Devlin. His mission is the 
destabilisation of Congo, and the 
removal of Lumumba. For $5,000, 


Devlin organises a coup. On 17th 
January 1961 Lumumba is killed 
and his body cut into pieces, doused 
in acid and then burnt. Nothing 
remains of the icon of independence. 

The CIA continues to meddle in the 
country’s affairs, stirring up yet more 
chaos that even today allows western 
powers unlimited access to Congo’s 
raw materials. Nobody seems to care 
that the fall of the country after just 
68 days of democratic home rule 
marks the beginning of a downward 
spiral that tears apart the entire 
African continent. Today, Congo is 
considered a failed state - a puppet 
of corrupt politicians, warlords 
and, as before, unscrupulous secret 
services. The question remains: how 
might the development of Africa have 
proceeded without the destabilisation 
by western secret services? 







OLOF PALME 


WHY ARE 130 PEOPLE 
SUSPECTED OF A MURDER? 



I i 

A '' 2 

THE MEASUREMENT OF DEATH 
The fatal bullet came from a Smith 
& Wesson .357 calibre revolver. 




^4^ Stockholm, 28th February 
1 986. It is late - just after 
^4^ 1 1 pm. Earlier, Swedish 
president Olof Palme had unexpectedly 
found time to go to the cinema alone 
with his wife - without his bodyguards. 
Exiting the cinema, the pair walk to 
a nearby underground station. Shortly 
before the entrance a man appears 
out of the darkness. Without saying 
a word he raises a revolver and fires 
twice. Palme receives a bullet in his 
back at close range - the other hits 
his wife in the shoulder. Sweden’s 
most powerful man is dead. 

A rule of thumb, when it comes to 
assassinations the more enemies the 
victim has, the more suspects there are 
likely to be. And Palme isn’t short of 
enemies. The president castigated the 
USA for the war in Vietnam and picks 
a fight with the arms industry, which 
he believes needs to be under stricter 
control. His biggest enemy, however, 
is the racist regime in South Africa - 
and its secret service, the NIS. 

Palme decries the crimes of 
apartheid and the South African links 
to right-wing Swedish radicals - who 
are said to have migrated from the 
Swedish secret service Sapo and 
the police force. Indeed, Sapo 
officials delay the investigation 
into the shooting. The police are also 
embroiled in the scandal; officials 
make false statements, clues are never 
followed up. Passers-by find two bullet 
casings at the crime scene - allegedly 
from the murder weapon. 


How the criminal would have 
removed these from the revolver and 
left them behind remains unanswered. 
When the pressure on the police 
grows, they present a culprit: Christer 
Pettersson, a drug-addicted petty 
criminal, who is charged with Palme’s 
murder in 1989. After the guilty verdict 
is passed Pettersson is unexpectedly 
released due to alleged procedural 
errors, but 15 years later confides to 
a journalist that he had in fact carried 
out the killing. He says he was hired 
to kill the president. But by whom? 

The clues lead to South Africa, 
after information from MI6 hints that 
Swedish agent and right-wing extremist 
Bertil Wedin is somehow involved in 
Palme’s death. According to reports, 
Wedin belongs to a South African killer 
commando unit that killed the president. 


The motive? Palme was a supporter of 
the African National Congress, who 
were campaigning strongly for equal 
rights for black South Africa. There is 
also evidence that Palme uncovered 
illegal arms deals between Sweden 
and South Africa, coordinated by 
Wedin. Despite this new information, 
Swedish police do not reopen the 
investigation. Pettersson can no longer 
reveal who hired him - he dies from 
a mysterious head injury in 2004. 

Today, files pertaining to the Olof 
Palme case fill 225 metres of shelves 
- including the names of 130 hitmen, 
all of whom claim to have shot Palme. 
At least 129 of them are lying. Which 
begs the question: who told Christer 
Pettersson that Olof Palme would be 
going to the cinema without personal 
protection on the night of the crime? □ 
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The NHS Blood and Transplant Centre in the UK processes 


1 1 ,500 donations per week. That’s around 5,000 litres of fluid. 


all of which must be kept constantly at the ready for 


any emergencies. Welcome to the blood factory 
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he difference between life 
and death dangles from a 
vast, purpose-built machine, 
furnished with row upon 
row of hooks. Packed 
closely together, each bag 
is labelled with a barcode 
and rotates slowly towards 
the next processing station, 
along with thousands of 
others. “We are under 
constant pressure to get the work done. All the blood 
that we make here is time-sensitive and must be 
inside a fridge, an incubator or a person within 
a certain time frame,” explains David Ravenscroft 


from the NHS Blood and Transplant Centre in Bristol. 

The World Health Organisation estimates that 75 
million blood donations are needed worldwide every 
year - with 27,000 required every week in Australia 
alone. Emergency medicine without blood reserves 
is unthinkable. But although blood transfusions save 
lives, they are not without their risks. In March, UK 
prime minister David Cameron issued a parliamentary 
apology after it emerged that more than 3,000 
people were infected by hepatitis C and HIV, via 
contaminated blood, more than 30 years ago. 

Today, this danger has been all but eliminated thanks 
to a meticulous donor selection process: the risk of 
being infected with HIV through a transfusion is one 
in 6.5 million. The odds of contracting hepatitis C are 


THE BLOOD FACTORY 
Around 5,000 litres of blood is 
stored at the world’s largest 
centre, in Bristol, UK. The country 
was a pioneer in blood donation; 
more than 700,000 people were 
bled during World War Two. 


PERISHABLE GOODS 
Red cell concentrates last for 
up to 35 days, while platelet 
concentrates must be used within 
a week. These play an important 
role in blood clotting. 
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COLOURLESS LIFESAVER 

Blood plasma is the colourless liquid part of blood. It holds blood 
cells but is not made from them and can be stored for up to two 
years at -30°C. The plasma contains 120 different proteins which 
support blood clotting and the immune system, and also serves 
as a transport medium for delivering substances around the body. 


But a change in attitude in the medical community 
has only just begun. The conviction that transfusions 
can quickly improve a patient’s condition is one still 
held by the majority of professionals, something that 
medical expert Dr Kai Zacharowski fundamentally 
disagrees with. His aim is laid out in an initiative 
founded by him and several colleagues, which puts 
the patient at the heart of decisions made about blood 
transfusion. Known as Patient Blood Management, 
it tries to avoid using donated blood in routine 
operations wherever possible. Transfusions are 
replaced by special anaesthetic procedures that do 
not put the body under as much stress. This reduces 
oxygen consumption so the blood doesn’t have to 
work so hard. Patients with iron deficiencies, which 
increases the need for transfusions, should be treated 
in advance. Meanwhile, ‘Cell Saver’ blood-recovery 
systems are also increasingly being used during 
procedures where high-volume blood loss occurs, 
such as trauma cases. These reinfuse the patient’s 
blood in order to minimise the use of transfusions. □ 


slimmer still, at one in 28 million. But new studies are 
revealing the unforeseen risks of transfusions... 

Patients are much more susceptible to infections 
following a transfusion. A long-term study involving 8,500 
patients undergoing cardiac surgery found that the risk of 
fatal complications increased with every bag of 
transfused blood. Of 45 US studies that were analysed, 
42 revealed that complications arose in 70-80% of cases 
following a transfusion - regardless of the operation 
involved. The reason: donor blood is perceived as an 
invader by the immune system, which then goes on 
the defensive, in a similar way to how the body rejects 
a newly transplanted organ. A blood transfusion is 
basically a mini transplant, when you consider all the 
foreign cells that are channelled into the organism. 


OXYGEN-TRANSPORTER IN A BAG 
What doctors term ‘banked blood’ is a 
concentrate of oxygen-rich red blood cells - 
or erythrocytes - that is processed from the 
donated blood. Out of this, red blood cell 
concentrates (RBCCs) are produced 
- there’s about 250ml in every bag. 





500 days and hundreds of millions of kilometres 


through the solar system: preparations 


for the most expensive space mission ever have 


now begun. NASA’s experts know that the trip 


to Mars will be a technological balancing act 





SURVIVAL TIME 

Orion’s crew module contains suppiies 
for four astronauts that will last 21 
days. For longer missions a so-called 
habitat module will be attached, so 
that the supply time for the astronauts 
can be stretched out to 15 months^M 
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ARTIFICIAL METEORITE 
The first (unmanned) mission of 
the Orion spacecraft, on 5th 
December 2014, lasted 4.5 
hours. The only part that will 
land back on Earth again - 
assuming everything goes to 
plan - is hanging from the 
ceiling here. This capsule, freed 
from Orion’s main body, should 
accommodate astronauts during 
a mission to Mars in 2030. 
Following the test flight, NASA 
engineers examine the space 
capsule for possible damage. 


► RE-ENTRY PROTECTION 
The heat shield can withstand 
temperatures of up to 3,300 
degrees Celsius. After the return 
to Earth it sustains 20% burns, 
hence the black colour. 





^ELEVEN PARACHUTES 
Eight kilometres above the 
Earth, the first pair of 11 
parachutes unfold. They slow 
the falling spacecraft from 500 
kilometres per hour to just 30. 


◄ WINDOW SEAT 
Four windows, made from highly 
resistant quartz glass, provide 
a view of the surroundings. They 
are all located on the outer edge 
of the capsule. There, the air 
friction produces temperatures 
of around 1,000 degrees Celsius 
on the return flight. 


^PROTECTIVE CHAMBER 
During the space flight, astronauts in 
the capsule will experience 8.2 times 
the force of Earth’s gravity. But the 
vessel is equipped to deal with up to 
16 times the Earth’s pull. 


◄ MODULAR SYSTEM 
Orion functions a bit like Lego: 
depending on the requirements 
of the mission, technicians can 
add or remove certain pieces. 
For a long journey, the 
spacecraft could be extended 
to provide a residential module. 





THE LONG 
WAY TO MARS 


• A trip to our nearest 
planet will cost roughly 
half a hillion dollars. But 
before a human can set 
foot on the red soil of 
Mars for the first time, 
countless preparatory 
missions must he 
carried out - some of 
which are shown in the 
diagram on the right. 







EARTH 

Composition of the atmosphere 

- Nitrogen: 78.08% 

- Oxygen: 20.95% 

- Argon: 0.93% 

- Carbon dioxide: 0.038% 

- Neon: 0.002% 



O nly now, in 2015, has NASA finally made concrete 
plans for the mission to our neighbouring planet. 
In order to simulate the effects of zero 
gravity on the human body during the long 
voyage, two astronauts set out on a year- 
long trip into space on 27th March. And 
from 2025, the new ion thruster will go 
into service for the first time - it won’t 
burn gas, but will generate energy through 
electrically charged particles with the help 
of solar power. The Mars spaceship itself will 
be built around 2030. Individual components will 
be finished on Earth then taken into space using a 


HOW DOES A 
HUMAN GET 
TO MARS? 


COMMERCIAL SPACE TRAVEL 
Private firms are supporting the 
mission by providing the ISS with 
goods and other services. 

rocket. The final assembly will happen in orbit, with the 
last rocket delivering the astronauts on board the 

finished vessel. This is because using a single 
rocket to propel the entire spacecraft out of 
Earth’s gravity would be much too large, 
not to mention far too expensive. The start 
of the Mars mission is planned to begin in 
less than 20 years and will last for 500 
days. On its return, the ship will remain in 
Earth’s orbit so it can be used for future 
missions. The astronauts will make their 
return in the Orion crew module that has just 
completed a successful test flight. 





SPACE LAUNCH SYSTEM (SLS) 
Overcoming Earth’s gravity is the 
most energy-sapping part of the Mars 
mission. The SLS rocket system 
powers the spacecraft components 
into outer space. 




SATELLITES 
Prohes in Mars’ 
orbit measure the 
surface of the 
planet and 
calculate optimal 
landing positions. 


GROUND 
ASSISTANCE 
Autonomous 
robots prepare 
Mars for the 
arrival of the 
human astronauts. 


MARS 

Composition of the atmosphere 

- Carbon dioxide: 95.97% 

- Nitrogen: 1.89% 

-Argon: 1.93% 

- Oxygen: 0.146% 

- Carbon monoxide: 0.056% 
-Water: 0.02% 
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DESTINATION MARSi 

Use the free viewa app and scan 
this page to watch incredible footage 
of Orion’s first flight. And more! 


DEIMOS 






ORION 
The spacecraft 
will allow 
astronauts to 
undertake the 
journey to and 
from Mars 
[above with 
cross-shaped 
solar panels 
deployed, which 
will supply the 
shuttle with 
energy; 
cross-section 
pictured right]. 


LONG-TERM SERVICE 
From 2025 the ion thruster 
will be available for use: it 
runs on electricity and 
therefore needs far less 
fuel than a conventional 
combustion engine. 


PLANETARY TRIPS 
Landing on and returning from Mars 
requires a unique transfer system. 


CREW MODULE 
The capsule carries the astronauts 
safely into space and is the only 
component of the rocket to return 
to Earth with them. 





SERVICE MODULE 
Like a power station, this 
part of Orion delivers 
energy and supplies for the 
crew and the ship itself. 

ADAPTOR 
It functions as a connecting element 
between the rocket engines. 


5 METRES 







EMERGENCY SYSTEM 
In the event of a technical 
problem during take-off, an 
emergency system ignites: in the 
process the tip separates from 
the rest of the rocket. 
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A ISOLATOR 

The heat shield’s 970 tiles are made from 
a material called Avcoat. It can withstand 
temperatures of over 3,000 degrees Celsius. 

A TURBO THRUST 

Generating 17 million horsepower, the 72-metre- 
high Delta IV Heavy is the most powerful rocket 
on Earth. It’s currently being used to fire the 
Orion spacecraft into space. The Mars mission 
itself will be propelled with an engine five times 
more powerful - the Space Launch System (SLS) 
will be ready for use from 201 8. 

T RECOVERY 

After landing in the Pacific Ocean, the USS 
Anchorage will take the space shuttle on board. 



T here are 12, a 
number that’s 
remained 
constant for 
more than 42 
years. When 
Eugene Cernan 
left the Moon on 

14th December 1972, he became the 
last person to set foot on a celestial 
body other than Earth. Since then, 
astronauts have only spent time on 


The first stage in the journey to 
another planet lasts just four and 
a half hours. In the process, Orion 
reaches a height of 5,800km. Not 
since the flights to the Moon has a 
man-made spacecraft flown so far 
out into space. “Orion’s flight test 
will provide us with important data,” 
explains Mark Geyer from NASA’s 
Orion team. “It will help us test 
systems and further refine the 
design so we can safely send 


“MOST PEOPLE FOCUS ON ARRIVAL - 

BUT BEFORE THAT THIS MISSION IS . 

ABOVE ALL, A VERY LONG JOURNEY.” 


CHARLES BOLDEN, NASA Administrator 


space stations, orbiting 400km 
above Earth, rather than Earth’s 
satellite, 400,000km away. It’s 
been the exclusive prerogative of 
unmanned probes to penetrate any 
further into space. But the reign of 
the robots is coming to an end: on 
5th December 2014, humanity took 
the first step towards a trip to a 
different celestial body in the solar 
system. At 13.05 NASA ignited the 
engines for Orion’s first flight - the 
spaceship that will ferry astronauts 
to Mars in less than 20 years. 


humans far into the solar system 
to uncover new scientific 
discoveries on future missions.” 

It’s only up there that Orion will 
break through Earth’s protective 
shield, the shield that protects 
our planet from the dangerous 
bombardment of particles from 
outer space. The space capsule 
will receive a radiation dose around 
a million times stronger than that 
on Earth’s - every single second. 

The trickiest part of the mission 
begins at 1 5.1 0 when the space 


◄ FIELDWORK 
On Earth the astronauts 
train for zero gravity 
conditions underwater. 


craft turns back towards Earth: 

Orion takes a huge run-up in order 
to break through the atmosphere at 
32,000km/h. In the process, the 
spaceship creates so much friction 
with the air molecules that flames 
are blasted away from the windows 
by the craft’s heat shield. At 30 
times the speed of sound, the air 
heats up Orion’s underside to 2,200 
degrees Celsius. For 2.5 minutes, 
contact with the control station on 
the ground is cut: super-hot plasma 
around the capsule deflects all 
signals. A total of 1 ,200 sensors 
monitor even the tiniest changes 
during the 1 1 -minute descent 
through the atmosphere. Four 
minutes after the impact, the 
decelerating parachutes open. 

At 1 7.28 the vessel makes 
a successful splashdown in the 
Pacific at 30km/h - and the first 
step towards Mars has been taken. 

WHEN WILL THE FIRST 
MANNED MISSION TO MARS 
TAKE PLACE? 

Orion’s first mission could take place 
in 2021 , when the crew on board 
will carry out tests on the craft. 

The eventual trip to Mars is planned 
for 2030 - and the mission is already 
costing $1 billion a year. 2030 
may sound like some time away, 
but NASA is currently recruiting 
personnel - in infant schools. 

“That’s where you’ll find 2030’s 
astronauts,” says the space agency. 
Fifty-eight years after the last man 
walked on the Moon, a preschooler 
could be the 13th person to ever set 
foot on a foreign planet. H 
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Salvage masters have one of the most 
difficult jobs in the world. Millimetre by 
millimetre, they battle against ferocious 
tides and currents, knowing that one false 
move can have massive consequences 


MASTERS OF 
DISASTER 

When a captain loses control of his ship 
- such as the Costa Concordia, shown 
here during salvaging operations after it 
ran aground in 2012 - salvage teams 
begin their mission. Recovery specialist 
Nick Sloane [top left], salvage master 
Phil Reed [second from top], project 
engineer Rich Habib [third from top] and 
diver Yuri Mayani [bottom] risk their lives 
to rescue a ship and prevent disaster. 









SCIENCE 








A FIRE, A DISTRESS 
CALL AND 620 TONS 
OF HEAVY OIL 

At four in the morning on 24th October 
2006, the captain of the Rokia Delmas 
issues an SOS call. A fire on board has 
made it impossible for him to manoeuvre 
his ship and the 185-metre-long 
container vessel has run aground off the 
French island of lie de Re. Almost 620 
tons of heavy oil threaten to spill out 
into the sea. Shortly afterwards, the first 
rescue helicopters reach the stricken 
freighter - and evacuate 20 of 26 crew 
members using a winch. Only the captain 
and his closest colleagues remain on 
board. This is when the ship salvagers 
spring into action. 





TIME BOMB 

A fire and toxic fumes are no 
probiem for the rescue workers, 
but they do raise the risk of an > 

explosion on the container ship. 


FIRE-FIGHTING 
AT SEA 

After the rescue helicopters, a 
fire-fighting vessel is the next to 
reach the Rokia Delmas. With the 
help of its diesel motors, it pumps 
thousands of tons of water from 
the sea and manages to 
extinguish the fire on the 
container ship in seconds. 






400 DAYS OF HARD GRAFT 



One day after the Rokia Delmas runs aground, 
recovery divers discover a 20-metre-long crack in 
the ship’s hull. For the ship salvagers, it makes it 
: one thing crystal clear: the boat can’t be rescued. 
Now their focus is on preventing an environmental 
catastrophe. Shortly afterwards, the recovery ship 
i Alcyon reaches the giant container ship. Using 
specialist pumping equipment, it removes 560 tons 
of heavy oil from the Rokia Oelmas, a process that 
; takes several days. The 400 containers are also 
^ loaded onto other boats. Once the Rokia Delmas 
is no longer an environmental hazard, the task 
; of dismantling the steel colossus into individual 
parts can begin. 400 days after the captain’s 
SOS call, the container ship’s steel framework 
is finally ready to be towed to the nearest port. 
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20 DEGREE TILT 
Just an hour after 
the captain’s SOS 
call, the Rokia 
Delmas is tilted at 
an angle of 20 
degrees. It’s not 
just the containers 
that risk falling 
into the sea, but 
also the heavy oil 
inside the ship. 
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FINAL PORT; THE OCEAN FLOOR 
Estimates suggest that 1,600 ships will be 
lost and unable to be recovered in the 
next decade alone. That was the fate that 
befell the tanker Grape One, which sank 
in the Channel during a storm. 



round the Cape of Good Hope, off 
the coast of South Africa, the most 
severe storm in 50 years is raging. 
The 150-metre-long supertanker 
Ikan Tada is being thrown about by 
the 15-metre waves like a piece of 
flotsam. The engines have cut out 
and the ocean giant can’t be 
manoeuvred. The crew look on 
helplessly as their boat is pushed 
closer and closer towards the coast 
by the forces of nature. It is only a 
matter of hours until the Ikan Tanda 
is spliced apart by the rocks of the 
underlying reef - and before 230,000 
litres of heavy oil contaminate the 
nearby beaches. Suddenly the 
captain hears the droning of an 
engine beyond the roar of the 
angry sea. He sees a helicopter 
hovering directly in front of his 
command bridge. 

From the chopper. South African 
Nick Sloane observes the waves 
flooding the upper deck - and starts 
to count. From the moment he 
touches down he estimates he has 
1 4 seconds to get to safety - before 
the next wave crashes over the 
deck. He doesn’t know how much 
time he has after that to avoid 
catastrophe. In spite of his 
uncertainty, Sloane reaches for 


his rope. Ship salvagers do not 
desert a sinking ship, even when 
every other soul on board is 
desperate to be evacuated. 

ONLY A FEW DOZEN PEOPLE 
IN THE WORLD ARE 
QUALIFIED TO DO THIS JOB 

Every ocean voyage carries a certain 
degree of risk. It doesn’t matter how 
big a ship is or how safe it is 
considered - within minutes, any 
vessel can become Mother Nature’s 
plaything. Right now more than 
100,000 large ships are crossing the 
world’s oceans. Estimates suggest 
that 25,000 of these will run into 
trouble over the next decade, of 
which 1,600 will be ‘unsalvageable’. 
It’s these figures that make Nick 
Sloane one of the most important 
men in the world of seafaring. The 
54-year-old is the best salvage 
master in the world. For more than 
two decades he has been abseiling 
out of helicopters onto sinking 
container ships, either formulating 
a plan for rescuing the freighter or 
consigning it to the mercy of the 
ocean. His ship master’s certificate 
allows him to command almost any 
ship in the world. Sloane is called in 
when ships are burning, flooded 
with water, if the cargo threatens 
to explode or if oil might 
contaminate entire stretches of 
coastline. Like the Ikan Tanda off 
the coast of South Africa... 

Shortly after Sloane and his team 
set foot on the deck, they arrive at 
the supertanker’s command post. 
“Nick Sloane, salvage master. 

I am now taking over your ship,” 
is how he introduces himself to 
the captain as two more helicopters 
land on deck and rescue 20 crew 
members. Now it’s only the captain, 
three technicians and Sloane’s 
salvage team who are left on board 
the ship - which is floundering just 
300 metres away from the reef. The 
waves thrash relentlessly against the 
steel colossus. It could break apart 


The salvage master 
has just 14 seconds to 
reach safety before the 
next wave crashes 
violently over the deck. 

at any moment. “Open the bilges 
and flood the lower decks!” Sloane 
tells the captain. It is a measure that 
is usually taken only when a ship is 
too light and has a draught that is 
too low. But the Ikan Tanda is 
carrying a full load. “You’ll sink my 
ship,” the captain cries. Sloane 
looks towards the coast: “Flood 
everything you can!” It is a balancing 
act - but it is the only option... 

Sloane knows that if the attempt 
to recover the ship fails, he will be 
held responsible. His actions will 
cause the contamination of one 
of the world’s most sensitive 
environmental protection areas. In 
general the “No Cure, No Pay” rule 
applies to ship salvaging, especially 
since the Lloyd’s Open Form treaty 
(LOF). Successful cases see the 
salvagers and their firm receiving a 
cut of the rescued goods on board 
- on average that’s about 8%. If the 
attempt doesn’t work, the recovery 
firm has to swallow its costs - unless 
it looks like the ship poses a risk to 
the environment, like the Ikan Tanda. 
Then the shipping company has to 
pay the clean-up costs in the case 
of a failed recovery. But Nick Sloane 
has no time for such calculations. 
The battle for the sinking supertanker 
demands all of his attention. The sea 
takes no prisoners. 

HUNDREDS OF SPECTATORS 
-AND A SNIPER 

An hour after Sloane’s order to flood 
the Ikan Tanda, a powerful shudder 
shakes the boat. The supertanker is 
so swamped that it has rammed into 
the sandy seafloor and has come to 
a standstill - just a few metres from 



THE COSTA CONCORDIA’S 
FINAL VICTIM 



The salvage operations on the Costa Concordia 
prove just how dangerous a career being a ship 
salvager really is. While examining the hull in 
February 2014, two years after the ocean giant 
ran aground, marine salvage diver Franco 
Moreno caught his leg between two metal plates 
on the wreck. The resulting wound was so severe 
that he bled to death on land, despite being 
rescued from the water by his diving partner. 
Moreno was the 33rd and final victim claimed by 
the Concordia. Four months later the ship was 
uprighted and towed to port in Genoa. 


TEAMWORK 
Recovery divers never 
work alone. They also 
stay in constant radio 
contact with the 
salvage crew on land. 








UNDERWATER LOCATION 
To better orientate themselves, marine 
salvage divers use cables. They are an 
essential bit of kit when they dive inside 
the wreck to search for bodies inside the 
labyrinth of corridors and cabins. 



the rocks in the bay. At the very last 
minute, stage one of Sloane’s plan 
has come off. Now it’s time for the 
second stage: defusing the ticking 
time bomb that the salvage masters 
are battling against. For days 
they pump heavy oil from the 
tanks into gigantic containers. 

These are then towed to the shore 
using a steel cable. This at least 
ensures a catastrophic oil spill will 
be avoided. The most dangerous 
manoeuvre still lies ahead of the 
salvagers though - stage three. 

Nick Sloane has been working 
on the Ikan Tanda for three weeks. 

After the heavy oil was transported 
away from the super tanker, the 
salvage expert decided to throw 
the rest of the ballast (including 
chemicals that do not pose a risk to 
the environment) overboard. It’s the 
only chance for the ship to gain the 
necessary buoyancy to free it from 
the sandbank, so it can be towed 
away by another boat that has since 
arrived on the scene. Hundreds of 
spectators have gathered on the 
shoreline. TV camera crews are 
broadcasting the Ikan Tanda’s battle 
for survival live on air. And Sloane 
is now doing something other 
than managing the ship. Although 
several biologists are monitoring 
the ‘draining’ of the supertanker 
and making sure that the pollution 
escaping into the sea is kept to a 
minimum, the ship salvager receives 
a death threat. “We have a sniper 
positioned. If the draining of the Ikan 
Tanda is not stopped immediately, 
we will shoot you.” Sloane’s answer 
is issued in a press release. “If 
you shoot me, it’s not just a few 
chemicals that will flow into the 
sea. The entire ship will break up 
and rot here for decades.” From 
this moment on the eco-activists 
stop bothering him. Sloane is 
familiar with these kinds of threats 
from previous salvage operations. 
Particularly controversial is a type of 
action known among the salvagers > 




PLAYTHING OF THE WAVES 
For weeks the Ikan Tanda threatens to 
sink off the coast of South Africa. Until 
salvage master Nick Sloane succeeds in 
towing the ship out to the open sea. 


as a ‘blow job’, during which the 
salvage masters sink boats using 
dynamite. “Sometimes there is no 
other alternative. When there are 
no options left for recovering a ship, 
and it risks colliding with other 
boats, then it has to be sunk,” 
explains the South African. 

Eventually, the Ikan Tanda is so 
light that it breaks free from the 
seabed. Thick cables are stretched 
between the tanker and the towing 
ship, in order to pull it out into the 
open ocean; 300km off the coast 
the salvager and his team cut holes 
in the hull, one metre above the 
waterline. Then they open the bilges, 
flood the ship and are winched up 
from the deck of the giant container 
by helicopters. Forty-three minutes 
later the Ikan Tanda is swallowed 
by the ocean. Today, experts are 


convinced that it’s an achievement 
that only a handful of people on 
Earth could have achieved. But this 
was by no means Sloane’s crowning 
glory. That’s still to come - and the 
world is holding its breath. 

THE MONA LISA OF 
SHIP SALVAGING 

He’s been expecting this call. 

“Would you consider working in 
Europe?” asks Richard Habib, head 
of the world’s biggest ship salvaging 
firm. Titan Salvage. Sloane now has 
a reputation as a man who can do 
the impossible, thanks in large part 
to his work on the Ikan Tanda. But 
even he knows that the job offer in 
Italy is bigger. Double the size of 
the Titanic, to be precise. It is the 
most ambitious salvaging project 
to ever be attempted. There is only 
one chance. If he fails, he will have 
destroyed his reputation and caused 
a devastating environmental 
disaster. “I’ll do it,” Sloane agrees. 

When the Costa Concordia runs 
aground off the Italian island of Giglio 
in January 2012, killing 32 people, 
a salvage seems impossible: the 
300-metre-long ship is not only 
gigantic, it is also threatening to 
slip onto the reef. The sharp rocks 
have already sliced through 70 
metres of the cruise liner’s length. 

If the ship is lifted in the wrong 
direction - by just a few centimetres 
- it will sink into the sea forever. 

When Sloane arrives at the scene 
of the tragedy, the calculations are 
already flying. Thousands of pieces 
of data pertaining to the condition, 
weight and damage to the ship, to 
the currents and lifting forces, are 
being evaluated. Sloane leads a 
team of 530 salvagers. After an 
analysis phase lasting months, 
the crew decides to use a risky 
procedure known as ‘parbuckling’. 
This is a type of roll manoeuvre, 
in which 33-metre-high steel 
containers are fixed to the walls 
of the ship, like armbands. Cables 


Nick Sloane's next 
salvage job weighs 
1 14,000 tons. Success 
won't come easy. 

should correct the Concordia’s tilt 
by 65 degrees so that the wreck 
is upright enough to be towed to 
the mainland. There is no Plan B. 
Sloane stands on the bridge of the 
escort ship, obviously tense, as the 
parbuckling process begins. He’s 
waited 18 months for this moment. 

It is nine in the morning as the 
floating boxes on the Costa 
Concordia’s port side are slowly 
filled and the cable lines are set in 
motion. A force of 220 tons is first 
applied - before being increased in 
220-ton increments. When a force 
of 7,485 tons is finally pressing 
down on them, the Concordia starts 
to move - millimetre by millimetre. 

At four in the morning, nine hours 
after the beginning of the operation, 
the ship is upright in the water 
again. But the mission will only 
be deemed a success once the 
Concordia has been safely towed 
to a harbour on the mainland. 

Another nine months pass until 
that can take place. The 1 7 decks 
and 1 ,500 cabins are searched, the 
last two missing bodies are found 
and 30 floating boxes are mounted 
onto the ship’s starboard side to 
provide the boat with buoyancy and 
stability. On 23rd July 2014, Nick 
Sloane leaves the island for the first 
time in two years - on board the 
Costa Concordia. He promised 
the people of Giglio that he would 
personally accompany the wreck 
to the mainland. At a speed of just 
5km/h, two ships tow the Concordia 
to Genoa. Four days later the wreck 
arrives at the city’s port. Sloane’s 
contract is over - and at a cost 
of $800 million, it ends up being 
the most expensive recovery 
operation ever performed. □ 



PHOTOS: Hetherington/Redux/Laif (3); Getty Images (2); Alamy (2); Sestini/Eyevine; Titan Salvage 


SMARTER IN 60 SECONDS 


FOUR FASCINATING QUESTIONS ABOUT WRECKS 



HOW MUCH IS A SHIPWRECK WORTH? 

O Experts estimate that riches and treasures worth $40 billion 
are just waiting to be discovered in sunken ships around the 
world. No surprise then that there are already professional 
firms hunting for wrecks with the help of the most advanced 
submarines and high-tech equipment. These companies invest up 
to $46,000 into their search missions every day. One such outfit, 
Odyssey Marine Exploration, was the most successful; it discovered 
treasure worth $720 million in Spanish waters in 2007. The biggest 
hoard is thought to be the wreck of Flor de la Mar, which sank in 
1512 in the Strait of Malacca. The total value of its cargo of rubies, 
diamonds, and gold is estimated to be worth $10 billion. And if 
you’re feeling adventurous, this treasure trove is still to be found. 


HOW DOES A STE6»| 
COLOSSUS"BEOGiM®|' 

A CORAL REEF? 


CAN YCU RECCVER A SUBMARINE WRECK? 

The recovery of submarines is one of the most 
r complicated tasks for any rescue team. It has only been 

successful twice in history, and even then only partly. In 
1974 a plan was hatched to recover the sunken Soviet sub K-129 
from a depth of 5,000 metres. The idea was to use a grappler to 
lift the submarine to the surface, but when part of the arm 
detached, the wreck fell back into the depths. On 12th August 
2000 the Russian submarine Kursk sank to a depth of 100 metres 
following an explosion on board; 113 crew members, 22 missiles 
and a nuclear reactor were on board. Recovery operations took 
months. The entire crew died and only two-thirds of the 
submarine could be recovered. 


0 Some ships are sunk intentionally at a specific location in 
order to create artificial reefs. That’s because wrecks offer 
habitat and protection to a variety of ocean-dwellers. 
Some are so popular that they are taken over by marine life just 
two hours after sinking. Since 1968 more than 100 boats have 
been sunk for reef-building purposes. One of the most 
successful artificial reefs is the wreck of the Spar off the coast 
of North Carolina, USA. A strip of lifeless sand surrounds the 
ship, but inside it divers are able to observe thousands of fish. 


HOW MANY WRECKS 



ARE THERE IN THE WORLD'S OCEANS? 


0 Estimates suggest 
that around three 
million shipwrecks lie 
on the floors of our oceans. 
Some of them are more than 
1,000 years old. The biggest 
ship cemetery in the world is 
located in the notorious 
waters of Cape Horn off the 
2km tip of Hornos Island in 
Chile. But the Baltic Sea also 
boasts a large number of 
wrecks. About 300 sunken 
ships are found off the island 
of Rugen in northern 
Germany, including many 
from the Second World War. 
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RECORD HUNTER 
Wing Commander Andy Green 
is an RAF fighter piiot as'weil as 
being the fastest man on land: 
in 1997 he reached 1,228km/h 
to break the sound barrier, a 
record that is yet to be beaten. 







BULLETS 


' I 


. Andy Green’s target is 1 ,000 miles per hour. He wants to take on 


the forces of physics in his rocket-powered Bloodhound SSC 


^ I 







TITANIUM BODY 
Over 11 tons of airflow create resistance on 
every square metre of the car’s body. For this 
reason it is constructed from 
extremely durable titanium fibre. 


BLOODHOUND ANIMATION! 

Use the free viewa app and scan this 
page to watch an amazing recreation 
of the Bioodhound SSC. And more! 


viewa 


COCKPIT tHHHK 
Driving the Bloodhound is like piloting a narrow fighter jet. 
The titanium steering wheel was created using a 3D printer. 
LCD screens display the car’s speed and other data. Due to 
the engines and desert sun, temperatures inside the cockpit 
will be uncomfortably hot. Meanwhile, the volume of the 
rocket-propelled machine will reach 180 decibels. 


GROUND CONTACTS 
Tbe wheels, turning at 170 revolutions 
per second, must be capable of 
withstanding a force of 50,000G. They 
are made from solid aluminium and 
weigh 95kg each. Conventional 
rubber tyres would burn. 


AERODYNAMICS _ 

The Bloodhound is shaped like a rocket 
to reduce air resistance. The nose cone 
deflects wind around the vehicle [areas 
of highest air resistance shown in red.] 


T he Hakskeen 
Pan, a dry 
lake bed in 
the South 
African desert, 
is usually 
empty. Today, 
though, 300 

local volunteers are scouring 
this arid wasteland, removing 
every piece of stone they come 
across. In total, a staggering 
6,000 tons will be shifted. Having 
searched all corners of the globe, 
Richard Noble and Andy Green’s 


team have decided that this is 
the ideal location for the fastest 
journey in history. The track 
measures 19 kilometres, consists 
of a dry alkali layer and is almost 
completely flat, having a maximum 
height difference of just 40cm. 
That’s vital to the driver’s survival 
- even small bumps could 
catapult him into the air and cause 
a fatal crash. For this reason 
Green can only turn the steering 
wheel five degrees in either 
direction, or else the Bloodhound 
SSC (Supersonic Car) would flip 


over - at full speed. To prevent it 
from lifting into the air when Green 
accelerates, two computer- 
controlled wings on the nose 
create downforce. 

HOW DO YOU STOP A 
IpOOOMPH ROCKET CAR? 

“We’re not competing against 
other cars on the racetrack. 

We’re fighting directly against 
the laws of physics!” says Richard 
Noble, head of the Bloodhound 
project. The goal is to accelerate 
to an incredible 1,000mph 
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HOW DOES A ROCKET CAR WORK? 


Every millimetre of the Bloodhound SSC has been custom- 
built because every part has to be able to withstand 
immense forces. The vehicle is 13.4 metres long, 2.5 
metres wide and three metres tall at its highest point. With 
a full tank, it weighs 7.7 tons. A jet engine and a rocket- 


powered motor produce a whopping 135,000 horsepower 
- six times more than all of the cars in a Formula One race 
put together. The Bloodhound can accelerate from 0 to 
1 SOkm/h in just three seconds. But the technology comes 
at a price: the total cost of the project is $80 million. 



^ CRASH PROTECTION 
One of the biggest risks of travelling 
at 1,000 miles per hour is a crash - 
caused by lateral drift. The rudder 
provides the necessary stability. 


POWER 
The Bloodhound is 
initially propelled using 
an EJ200, the RAF’s 
Eurofighter Typhoon 
engine. At 480km/h, the 
driver ignites a rocket 
motor - heating up to 
1,000 degrees Celsius. 
It operates using a fuel 
mixture normally used 
in torpedoes. 


(1 ,600km/h), and in the process 
push the boundaries of human 
physiology and technology. 

The ride only takes 90 seconds. 
If Green reaches the target speed, 
he’ll be travelling faster than a 
speeding bullet. His body will be 
subjected to huge G-forces, 
something he’ll not be unfamiliar 
with thanks to his day job with the 
RAF. But experts still warn that a 
force exceeding 2G can result in 
blurred vision within seconds. 

For Green that would be a 
catastrophe: not only would 


steering become almost 
impossible, so would controlling 
the Bloodhound’s two rocket 
engines. But acceleration is by no 
means the greatest danger... 

When the seven-ton, 1 ,000mph 
rocket-powered car brakes, Green 
will again have to endure those 
punishing G-forces. Decelerating 
is a challenge in itself: initially all 
Green will do is disengage the 
rocket engine and coast. Were he 
to decelerate even slightly, the 
Bloodhound could overturn. He 
can only use the airbrakes 


once the car slows to SOOmph 
(1 ,287km/h) - they act as 6.6 tons 
of counterweight. The brake 
parachute will then open and 
finally, at (482km/h), Green will 
be able to use the SSC’s wheel- 
mounted disc brakes to slow 
the car to walking pace. 

Test runs in the coming months 
will show if the technology works in 
practice. If the trials go well, the 
record attempt will go ahead in 
201 6 - when the Bloodhound SSC 
will finally have the chance to prove 
it can defy the laws of physics. □ 


PHOTOS: Shamil Tanna/The Red Bulletin; PR (5) 







+++ ''OUR YEARS AFTER THE NUCLEAR CATASTROPHE +++ 

It’s one of the biggest cover-ups in history: the nuclear power plant operator Tepco 
%'^WjSs6, the Japanese government used questionable strategies to conceal the 
' truth about the Fukushima disaster. But what did they hide from us? 







HOW 


CONTAMINATED 
^ THE h 
h WORLD i 


ARCTIC OCEAN 


CANADA 


FUKUSHIMA 


At least two workers at the nuclear power 
station died of leukaemia caused by the extreme 
levels of radiation. Other employees claim that 
the real figure is probably much higher. On 24th 
February 2015, Tepco discovered a new leak: 
water contaminated with caesium-137 had 
collected on the roof of the reactor and then 
passed through drainpipes into the sea. 


Following the disaster, soldiers from the aircraft 
carrier USS Ronald Reagan rushed to Japan to 
help. Today, 51 of them are ill with cancer and 
many more are suffering with other diseases. 

In Autumn 2014, 79 military veterans who had 
worked in close proximity to the nuclear plant 
filed a lawsuit against Tepco. There is scope for 
70,000 others to join the class action. 


T here’s no risk to the rest of the 
world, Tokyo Electric Power 
Company (Tepco) announced a 
few weeks after the Fukushima 
disaster. But at the same time, a gigantic 


radioactive xenon cioud was forming over 
the entire northern hemisphere. Over 
Portugal alone, researchers measure 
60 times more xenon in the air than 
before the disaster occurred. Piutonium 


FUKUSHIMA 


JAPAN 


PACIFIC 


DEADLY INTERVENTION 


TOXIC WORKPLACE 






from Fukushima was even discovered in 
Lithuania. And that’s just the tip of the 
iceberg: at this very moment, substances 
like caesium, strontium and krypton are 
leaking into the Pacific. Tepco itself has 


admitted that the plant was leaking up to 
300 tons of contaminated water into the 
Pacific Ocean every day. The company 
had pledged to address this problem by 
May 2015, but manager Akira Ono 


admitted: “We will be unable to achieve 
that.” Below we show how the various 
toxins have been distributed around the 
world and just how polluted our planet 
is, four years after Fukushima... 
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RADIOACTIVE SNOW 


DEADLY CLOUD 


Ocean currents distributed radioactive 
material throughout the Pacific after the 
disaster. Some species of tuna now contain up 
to ten times more radiation than before the 
incident leading doctors to question whether 
or not it’s safe to eat. 500 people gathered on 
Ocean Beach, San Francisco, to draw attention 
to the situation [above]. 


Snow falling on St Louis in winter 2014 was found 
to contain three times as many radioactive 
particles than before the disaster. According to 
experts this was a direct result of what happened 
at Fukushima. Medical researcher Mark Jacobson 
warns: “In the next few years we’ll see hundreds 
more cancer-related deaths and thousands more 
cancer diagnoses across Europe and the USA.” 


Radioactive particles from Fukushima 
were carried east by the winds. Caesium 
concentrations increased in Tenerife, iodine 
levels rose in France and plutonium was 
detected in the air in Lithuania. But of all 
the European countries, Norway has been 
worst affected by radiation from the Japanese 
nuclear power plant. 








I n March 201 1 , a powerful 
tsunami triggered by a 
magnitude 9.0 earthquake 
destroyed the Fukushima 
power plant, one of the 
largest nuclear power 
stations in the world. Since 
then, the so-called “nuclear village” 
of Japan has been trying to cover 
up the truth about the resulting 
contamination. The nuclear village 
- a secret association of high- 
ranking politicians, scientists and 
regulators - is one of the most 
powerful organisations in the 
country. As the causes of the 
accident were all foreseeable, 
a fact confirmed by a Japanese 
parliamentary report, it seems its 
members were able to deceive the 
whole world. Flaws in the design 
of the plant, various warnings and 
the extent of the radiation were 
all covered up. Until today. Now, 
new revelations and insights into 
the documents surrounding the 
tragedy reveal the truth. In order 
to find out what happened at the 
damaged nuclear plant, one man 
went undercover to Ground Zero 
- and revealed a scandal. 

HOW TOXIC IS THE 
SMALLEST DOSE 
OF RADIATION? 

Winter 2014 in St Louis, Missouri. 

A few centimetres of snow blanket 
the city. It could be a normal 
winter’s day. But it’s not just 
snowflakes that are falling from 
the sky - Geiger readings of 81 .4 
CPM (counts per minute) show 
a radiation level nearly three times 
higher than before the Fukushima 
disaster. Experts are convinced 
that the trade winds have blown 
the toxic substance 10,000km 
from Japan to North America. 

Even Europe isn’t safe from the 
radioactive cloud. Measurements 
have shown that there is 60 
times more xenon in the air in 
Lisbon than normal. The Pacific is 
mainly affected by caesium. This 


substance has also been found 
in agricultural soil, spinach, 
mushrooms and strawberries in 
the US. Both xenon and caesium 
are highly radioactive and 
carcinogenic. Ocean currents and 
winds from Japan distribute these 
and other dangerous substances 
like plutonium right across the 
northern hemisphere. “Plutonium 
takes 250,000 years to decay,” 
explains nuclear engineer Arnold 
Gunderson. But politicians and 
Tepco representatives are adamant 
that the public is not at risk. “The 
amounts are completely safe and 
below the harmful limits,” they say. 
Actually, it’s precisely these limits 
that independent researchers are 
currently questioning. 

HOW MANY DEATHS 
FROM CANCER WILL 
FUKUSHIMA CAUSE? 

Michel Fernex, a former consultant 
with the World Health Organisation, 
reveals just how dangerous 
Fukushima is: “Sure, a few 
milligrams is safe, but the problem 
is that the amounts aren’t added 
together. I measure the sum total 
of radiation, taking into account the 
radioactive substances in the food 
we eat over the course of days, 
weeks, months and years. It’s also 
in the air we breathe. And, to be 
clear, the body can’t break down 
radioactive substances. It takes 
many years, even millennia, for them 
to disintegrate. Then there’s the 
question: to whom do these limits 
apply? For instance, any amount 
is bad for a two-year-old child.” 

But the secret files reveal a lot 



John Smith, Chemical oceanographer 


more about Fukushima: in 
fact, according to chemical 
oceanographer John Smith, the 
levels of caesium in the sea will 
almost double. Even the smallest 
doses have an impact. “Small 
amounts of continuous radiation, 
absorbed by eating and breathing, 
can cause serious health 
problems,” explains radiation 
expert Shinzo Kimura, who 
has previously studied the 
consequences of the Chernobyl 
disaster. Tepco has so far officially 
confirmed that only two workers 
have died from acute leukaemia. 
“There were no corpses in the 
street after the Fukushima 
catastrophe,” says Arnold 
Gundersen. “Cancer kills in 
a different way: the people will 
start dying after ten or 20 years. 

I think Fukushima could be 
responsible for millions of cancer 
diagnoses - not just in Japan 
either.” The reason? Even now, 
more radioactive material is 
leaking from Fukushima. Every 
day, around 6,000 workers try to 
keep the situation under control. 
But one problem leads to another. 
Contaminated water is constantly 
leaking from tubes and pipes, 
most of it into the sea. “One of 
the reasons is that grass roots 
have caused cracks in the 
drainage system,” admits Junichi 
Matsumoto, a spokesman for 
Tepco. When asked how such a 
tiny plant can do so much damage, 
he replied: “Well, it was the first 
time we’d laid pipes through a field. 
We didn’t think that this could 
happen. Our technical know-how 
wasn’t up to scratch.” But this is 
just the official version of events. 

“Conditions at the plant are far 
worse than the government has 
admitted,” claims Tomohiko 
Suzuki. The Japanese journalist 
worked undercover at the nuclear 
power station for a month, filming 
the entire site with a hidden 
camera. “Much of the repair work 
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is cosmetic,” explains Suzuki. “It’s 
shoddy and rushed. Tepco has 
used cheap plastic hoses to pump 
the contaminated water out of the 
water storage pool. I remember 
thinking: if they freeze in cold 
temperatures, they’ll burst - which 
is exactly what happened a few 
days later!” This led to tritium, a 
highly radioactive material, being 
washed into the Pacific. “Estimates 
of how much contaminated water 
has flown into the sea are now 



Imad Khadduri, Nuclear physicist 


three times higher than they were 
at the beginning of the clean-up. 
“And I believe the amount is 
actually a lot higher,” says Robert 
Alvarez, a nuclear safety expert. 
“All of our attempts to plug the 
leaks have failed so far,” admits 
Tepco plant manager Akira Ono. 
“And we did not achieve our 
goal of sealing them by May 
2015.” But this problem is nothing 
compared to the catastrophe 
still threatening the world... 

WHEN WILL THE REACTORS 
COLLAPSE? 

The earth shakes in Fukushima 
virtually every night. “This is not 
a problem for the nuclear power 
plant,” says Tepco. “The reactors 
are stable enough to cope.” But a 
quick glance at the records reveals 


a different story: “There’s a 75% 
probability that a magnitude 7.0 
quake will strike the region in the 
next four years,” says seismologist 
Hideki Shimamura. “The force 
exerted on the nuclear power plant 
would be 6.5 times greater than it 
could bear.” The consequence of 
such a quake: Reactor 4 would 
collapse - and trigger a global 
catastrophe. Nearly all of the spent 
fuel rods sit in pools vulnerable to 
future earthquakes - and several 
of the pools are completely open 
to the elements. There’s a high risk 
of an explosion. “200,000 people 
would be killed instantly by the 
extreme radiation,” says Alvarez. 

“And no one would be able to work 
on the site any longer. As a result, 
the five other reactors would be out 
of control because their radioactive > 



4.5m 


fuel has to be cooled manually.” 
Radioactive emissions, particularly 
in the northern hemisphere, 
would increase a thousandfold. 

The Fukushima plant would 
contaminate the entire planet. 

The threat of an earthquake 
is one of the reasons why a 
Chernobyl-like sarcophagus is 
unlikely to be built over Fukushima. 
In general, this type of gigantic 
radiation bunker is used only as a 
last resort: a sarcophagus makes 
sense when it’s no longer possible 
to cool the molten fuel. But by then 
the radioactive contamination 
would be many times worse than 
Chernobyl. That’s because, while 
the Ukrainian nuclear power plant 
used 245 tons of fuel, Fukushima 
used 1 ,852 tons. At the same time, 
the radiation is 33 times higher than 
Chernobyl. “And even if Reactor 4 
doesn’t collapse, the power plant 
won’t be under control for at least 
another 40 years, despite all 
Tepco’s promises,” explains 
nuclear physicist Imad Khadduri. 

Until that point, more radioactive 
material will leak from Fukushima. 
All of this is already more than 
Tepco wants to admit. “The nuclear 


village is one of the most powerful 
groups in Japan. Its motto is 
‘industry first’. It comprises Tepco, 
the government and university- 
funded scientists. They make 
all the important decisions,” 
says Yukiteru Naka, head of an 
engineering firm for nuclear power 
plants. Tepco and others like it 
have influence over Japan’s media. 
Only selected physicists appear 
on television. Freelance journalists 
aren’t allowed into the nuclear 
power station. This means the 
world is in the dark about the 
consequences of their errors. 
Tepco silences anyone who 
divulges information or makes 
negative comments. This was 
the case with the former mayor 


"THE REPAIR WORK IS 

SHODDY. RUSHED. 

THEY USE PLASTIC 

HOSES TO PUMP 

CONTAMINATED 

WATER OUT OF 

STORAGE POOLS." 

Tomokiko Suzuki, journalist 


of Fukushima; Eisaku Sato received 
death threats when he revealed 
that safety deficiencies had 
been concealed for decades 
- even maintenance reports 
had been falsified. 

Tepco’s claims that a blast in 
Reactor 3 on 14th March 201 1 
was a harmless hydrogen explosion 
have also been met with scepticism. 
Arnold Gunderson is among a group 
of experts who believe that this is 
yet another lie. He thinks it was a 
nuclear explosion and radioactive 
material was sent flying into the air 
from the cooling pool. The size and 
type of cloud seen after the event 
supports this theory. Radiation 
chemist Christopher Busby agrees: 
“The radiation within a one kilometre 
radius of the plant is 1 ,000 times 
higher than nuclear weapon test 
sites. Even faraway places are 
affected - uranium and plutonium 
can travel great distances. It must 
have been a nuclear explosion.” 

This means, for the rest of the 
world, that far more radioactive 
material has spread than was 
reported. The Japanese nuclear 
power plant still holds many 
lives in its hands. □ 
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HOW DOES A 

FUEL ROD WORK? 

The fuel rods in the Fukushima nuclear power plant 
were composed mainly of uranium pellets. After 
a chain reaction, they produce extremely intense 
heat. The water in the reactor cools and thereby 
regulates the process. The fuel rod’s shell is 90% 
zirconium, a heavy metal resistant to corrosion. 

The cooling system was damaged by the tsunami 
and failed. The fuelling elements heated up to 2,300 
degrees Celsius, melting the zircaloy shells and 
releasing radioactive by-products like caesium 
and krypton. Today, the molten material (corium) 
is located at the bottom of Reactors 1 to 4. In 
theory, it’s going to be cooled regularly - for 
decades. The used fuel elements in the spent 
fuel have to be cooled manually. 
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LABTEST 



The supersonic Blackbird SR-71 jet being 
tested in a wind tunnel: the plane’s 
aerodynamic design means it can resist 
wind better than any other aircraft. 




he stability of the walls isn’t the 
first thing engineers think of when 
they are designing a wind tunnel. 
Nor is it how air molecules can be 
efficiently accelerated to speeds 
of over 480km/h. Instead, the 
technicians’ main focus is the 
tunnel’s basement, which has 
to stabilise the entire construction. 
With good reason, too. Because 
at the National Full-Scale 
Aerodynamics Complex (NFAC) 
in Mountain View, California, where 
66 tons of air is forced through 
a cylindrical room every second, 
the earth can begin to shake. 

WHY MUST WIND 
TUNNELS BE 
EARTHQUAKE-PROOF? 

If the fan is the centrepiece of 
a wind tunnel, the pre-stressed 
concrete foundation is its core. 
Without this, the test chamber 
couldn’t operate. The concrete 
block, weighing thousands of tons, 
must be powerful enough to 
withstand the force of the high- 
velocity fans mounted on top of 
it. “If the engineers calculate the 
seismic mass as too small, minor 
to medium earthquakes develop 
during the tunnel’s operation which 
can cause the entire system to 
shake,” explains aerodynamics 
expert Willem Toet, who has 
worked with various Formula 1 
teams for 25 years. In order to 
neutralise the tremors produced 
by the powerful fans, the gigantic 


concrete blocks sit on coil 
springs - the same spring-block 
principle that makes skyscrapers 
earthquake-proof. 

At the NFAC the foundation must 
absorb the vast energy of six fans 
mounted one on top of the other. 
Each one measures more than 
12 metres in diameter and pulls 
at the foundation with a maximum 
output of 22,500 horsepower (hp). 
By contrast, the most powerful 
aeroplane engines can deliver 
15,000hp at most. At 180 
revolutions per minute, the six 
massive ventilators slice through 
the air, sparking a quintuple 
cyclone in the world’s largest wind 
tunnel. The Beaufort scale only 
goes up to 12 and speeds 
of 1 1 5km/h, but at the NFAC, 
they can create a theoretical 
storm force of 57, with air blasting 
through the building at mind- 
boggling speeds of 560km/h. 

HOW MUCH WIND 
WOULD KILL 
A PERSON? 

Entering the plant at such speeds 
is strictly forbidden - the wind 
tunnel is transformed into a death 
zone. At speeds of up to around 
145km/h, the wind would lift a 
person off their feet and hurl them 
around the room uncontrollably. 
Even fixed firmly to the ground. 


» WHAT IS 

WAKE 

TURBULENCE? 

The faster a plane is travelling, 
the more it disturbs the air 
behind it. A following aircraft 
must fly at least two to three 
minutes behind this zone as the 
resulting changes in air pressure 
could actually cause a plane to 
crash. For the pilot, negotiating 
an area of wake turbulence feels 
a bit like driving a car along 
a dirt track full of potholes. 




The NFAC in California is the 
biggest wind tunnel in the world. 
Each of its six motor-driven fans 
produces 22,500 horsepower. 
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The Full Scale Tunnel (FST) was 
built in 1931. Located in NASA’s 
Langley Research Center, it was 
one of the first wind tunnels in 
the world. Its 1 1 -metre fans 
generated a wind force of up 
to 20 on the Beaufort scale. 


SAVER 


THOUSANDS OF TESTS 


SUSPENDED 


SUPER CYCLONE 


K.Discoveries made at 
Plithe FST wind tunnel 
included how the 
ve^rtfcal winglets on the 
‘ outer edge of aircraft 
wings reduce-a^r 
turbulepee and save on 
fuel as a result. 


Aeroplanes and drones are mounted on to 
columns in the wind tunnel. These are 
designed ^be as narrow as possible so as 
not to distort the measurement results. 






» WHERE IS THE AIR FASTEST? 


When air masses are pressed to the side of 
an aeroplane, they create complex airflow 
dynamics: the more the air is diverted the 


faster it becomes. Then, as the friction 
decreases, it slows down. The colours 
here illustrate the acceleration factor. 













• Air is decelerated 
by approximately half. 


• Air is decelerated to 
about 70%. 


• Velocity of the air 
remains about the same. 


• Airspeed increases by 
about 1.3 times. 


• Airspeed increases by 
about 1.5 times. 



» NASA WIND TEST: 

IS 733KM/H THE LIMIT? 


Sixty years ago NASA tested how much wind a fixed pilot was 
able to survive (for two seconds). The skin began to flutter at 
264km/h. At wind speeds above 490km/h, the wind overpowered 
their neck muscles and their heads were blown backwards. At 
71 Okm/h the experts had to stop the test out of fear for the 
health of the pilots. For a short while a force equivalent to 
43 kilograms was weighing down on the pilot’s face. 







speeds of 230knn/h would endanger 
life: vortexes would form in the 
mouth that would be so strong that 
the diaphragm would no longer 
have the strength to suck air into 
the lungs. A person would suffocate 
in a storm of this magnitude. 

That said, the human body is 
remarkably resilient: while most 
buildings would begin to crumble 
at wind speeds of 260km/h, the 
neck and throat muscles around 
the head can hold their own even 
at speeds of 450km/h. Any 
stronger than that and the neck is 
in danger of breaking. This could 
happen to a pilot during a flight if 
the cockpit windscreen were to 
shatter suddenly, for example. 

But with a well-positioned neck, 
a human can hold out for a bit 
longer. The record was set in a 
NASA experiment in 1946 when 
a pilot was fixed in his seat and 
subjected to wind speeds of 
708km/h. At this speed his skin 
began to flap, but it didn’t tear. 

The wind tunnel used in NASA’s 
experiment 60 years ago was tiny, 
with the pilot taking up most of the 
space. In contrast, the dimensions 
of the NFAC are colossal: the 
suction nozzles alone occupy an 
area equivalent to a football pitch. 
This explains the ‘Full-Scale’ part 
of its name - it’s not just small 
models, but full-size originals, that 
are tested in the tunnel. The hall is 
so vast that a Boeing 737 would fit 
inside it - as would the brake 
parachute of a space shuttle. 
“NASA works on developing new 




technology for atmospheric entry 
into Mars and other planets here,” 
explains NFAC engineer Bill 
Warmbrodt. “It seems that 
parachute testing is something that 
really can only be done at full scale 
to get the right answers.” 

The experiments don’t come 
cheap. When operating at its full 
power of 106 megawatts, the 
station uses the same amount of 
energy as a city of 225,000 
inhabitants. By comparison, test 
models of Formula 1 cars are 
carried out in three-megawatt wind 
tunnels. Several weeks of testing at 
the NFAC costs millions of dollars. 
But manufacturers can save more 
than that in the long run because 
individual components are tested 
to their limits in extreme situations. 
“If we succeed in reducing air 
resistance by just one per cent, 
the costs of a typical airline would 
decrease by several million dollars 
a year,” explains NASA wind tunnel 
specialist Philip S. Anton. 

HOW DOES GAS 
REACH 25,000KM/H? 

There is no wind tunnel that can 
serve all testing purposes: 
sometimes it’s not the size of the 
tunnel, but the required speed that 
engineers are focused on. The 
Transonic Wind Tunnel in Gottingen, 
Germany, accelerates gas 
molecules to 2.2 times the speed 
of sound - this is where fighter jet 
models must prove their durability. 
The VKI Longshot Tunnel in 
Belgium, meanwhile, can replicate 
20 times the speed of sound - it 
shoots gas through a 60cm-wide 
cone at a speed of 25,000km/h. By 
comparison, a pistol bullet leaves 
the barrel at around 1 ,600km/h. 

“No computer can predict the 
airflow around an object with 
absolute precision,” explains Georg 
Eitelberg, director of DNW, one of 
Europe’s most advanced and 
specialised organisations for wind 
tunnel testing. Air molecules simply 


» PHYSICAL 
ENEMY: WIND 

Once the wind reaches 120kni/h, it’s 
ciassified as a cyclone. A tornado 
features winds of up to 480km/h. This 
can have fatal effects on the human body. 


move too chaotically and too 
unpredictably to enable exact 
calculations. “We’ll need wind 
tunnels for at least the next two 
generations so that we can get close 
to imitating nature,” says Eitelberg. 
Only then will the roar of lab storms 
be replaced by the gentle humming 
of a high-performance computer. □ 


PHOTOS: SPL/Agentur Focus; Boeing (2); Getty Images; PR (2) 




BIRTH AS A LAGOON 

A 300-metre-thick layer of 
limestone was deposited 
beneath a lagoon 200 million 
years ago. Plate tectonics 
slowly lifted up the stone. 


QUESTIONS & ANSWERS 


I ^ ^ 

The Tsingy de Bemaraha Valley in Madagascar 

is a paradise for nature: covering 1 ,500 square 

kilometres, the area has resisted the changes of 

evolution over the millennia - not least thanks to the 

/inaccessibility of the 30-metre-high “needles” made ■ 

^ from limestone. Geologists have now reconstructed 

j the conditions for the formation of this unique ^ 4 

H / landscape. Over a period of 200 million years, 

monsoon rains formed the surface of the massive 
' i 

L • 


limestone layer. Sub-surface groundwater streams, 
carrying sediment with them, dissolved the soft stone 
from the bottom up like sandpaper. As cave ceilings 
collapsed inwards, the level of surface water sank 
further. A labyrinth consisting of 20-metre-deep 
ravines and caves was formed. Almost all the animals 
that call this stony forest home - rare species of 
lemurs [above] and geckos, and the big cat fossa 
- are found nowhere else but here.’ * ^ 




DO YOU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 

Simply send us an email with ‘Questions and Answers’ in the subject iine to 

worldofknowledge@bauer-media.com.au 


THE WAYS OF THE WATER 

The thrust tectonics have 
generated a network of 
delicate crevices. 
Groundwater is pushed 
upwards through them, 
dissolving the rock and 
creating even bigger caves. 


WATER AS 
ARCHITECT 

Rain also 
formed the top 
three metres; 
the rest of the 
30-metre-high 
Tsingys were 
eroded by 
groundwater. 


DEEP CANYONS 

Rainwater has eaten 
through the rock from 
above. Ravines form 
where the cave ceilings 
are fragmented. 


NATURE’S SAFE 

Almost all of the 650 plant and 
200 animal species that live here 
are unique to the Tsingy Valley. It 
takes enormous stamina to climb 
here - which is why the region 
remains largely undisturbed. 
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QUESTIONS & ANSWERS 



HOW 
MUCH LIFE 
IS THERE 

INSIDE A 
STATUE? 


The discovery is a sensation: Dutch 
experts have uncovered the skeleton 
of a man inside a statue of Buddha 
that is almost 1 ,000 years old. After 
carrying out a type of endoscopy 
and a CT scan, it becomes clear that 
the statue is concealing a mummy. 
The scientists suspect that they are 
dealing with Liu Quan - a Buddhist 
Master who lived 1 ,1 00 years ago. 
The experts extract tissue samples 
from the mummy so that a DNA 
analysis can provide a definitive 
answer as to its identity. 


Mysteriously, the monk’s organs are 
missing. Instead, his body is filled 
with hundreds of layers of papers 
covered in Chinese symbols. The 
experts are now trying to clarify 
whether Liu Quan was engaged in 
the gruelling practice of self- 
mummification. This process saw 
some monks following a special diet 
of nuts and seeds for 1 ,000 days, 
which stripped their bodies of fat. 
They were then shut inside a stone 
sculpture for 1 ,000 days. Once 
dead, their organs were removed. 



HOW DO YOU EXAMINE A 1 ,00aYEAR-OLD MUMMY? Illllllllllllllllllllllllllllllll 

Ml The team of Dutch experts examine 
the mummy’s insides using an 
endoscope. ( 2 ) A CT scan confirms 
there is a skeleton inside the statue. 

( 3 ) A scientist opens the statue from 
its underside and removes tissue 
samples from the mummy. A DNA test 
will confirm whether this is the mummy 
of Master Liu Quan later this year. 
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CAN YOU FORGET 

YOUR OWN FACE? 



Most of us can recall thousands of faces; the ability 
comes so naturally that we take it for granted. Not so 
for 2% of the population, including the famous British 
neurologist Oliver Sacks. He suffers from a condition 
called ‘face blindness’, also known as prosopagnosia. 
People with the condition find it almost impossible to 
remember and recognise faces, even those of their 
loved ones who they see daily. They must rely on other 
markers, like voice, hair colour or gait, to recognise the 
people who populate their daily lives. The condition is 
linked to a deformity in the fusiform gyrus, the brain 
region that controls facial perception and memory. 
Some, like Sacks, even fail to recognise their own 
features in a mirror - or mistakenly believe a person 
sitting opposite them is in fact their own face reflected 
back at them. Neuroscientists now think 
that prosopagnosia is much more common than 
previously believed: recent research suggests that 
one in 50 people have some form of the disorder. 


How do you design a 
building without shadows? 

Architects from London firm 
NBBJ have designed a pair of 
skyscrapers that reflect the light 
between them. The two high-rises fit - 
would ensure maximum sunlight fl||k 
at ground level so the shadows 
between them would be reduced 
by up to 60%. How will it work? 

One of the buildings works like 

a giant curved mirror; its glass 

surface reflects sunlight down 

onto shadows cast by the other 

building. The reflected light is WE 

capable of following the shadow j 

as it moves throughout the day. 






WHAT IS THE FASTEST 

STAR IN SPACE? 


4.43 million km/h - that’s the speed at which 
the world’s fastest star is hurtling through space, 
according to a team of European researchers. 

At that pace, it would take under five minutes 
to travel from Earth to the moon. The speediest 
star in the galaxy is known as US708. It has its 
partner star (the size of Earth) to thank for its 
speed. This twin exploded into a supernova 
and the resulting shockwave shot US708 into 
space, allowing it to achieve its record. □ 


PHOTOS: Olivier Grunewald (3); Alamy; Jan van Esch (3); NASA; PR (2) ILLUSTRATIONS: Alamy 
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Steve Winter waited nnore than a year for this photo. Because 
even though at least 15 pumas live in the hills around Los 
Angeles, the silent hunters are almost invisible to humans 



SHADOW HUNTER 



Photographer Steve Winter spent 
ages trying to entice the shy big 
cats in front of his lens. Eventually 
one of them complied, triggering 
a camera trap he had set up. 



S teve Winter can hardly believe his eyes, but the 

evidence is right here in front of him. After 14 months 
of tracking, data analysis and waiting around, the 
wildlife photographer’s camera trap has finally been 
triggered. The image it recorded shows how, just a stone’s 
throw from the world-famous Hollywood sign, a fully grown 
puma is roaming through its territory. The 70kg big cat’s 
gaze is directed straight at Los Angeles - photographic proof 
that an apex predator (one at the very top of the food chain) 
is living just outside the city’s limits. Researchers suspect 
that there are at least 15 other cougars prowling through the 
woods and hills of the Californian mega-metropolis. 

A human could be just a few steps away from one of these 
ghost cats and they would never know - and if they did, then 


it would probably be too late. Hikers in California need to be 
on their guard because Puma concolor 'is one of the foremost 
stealth hunters on the planet. Perfectly camouflaged by its 
brown coat, the puma sneaks up silently behind its potential 
meal. From a standing start, the puma can leap up to seven 
metres through the air, before sinking its razor-sharp canines 
into its prey’s neck, breaking it in the blink of an eye. 

The bulk of the mountain lion’s menu consists of deer, 
rabbits and racoons; thankfully, fatal cougar attacks on 
humans are extremely rare and occur far less frequently 
than those by dogs. But the more that the big cats get used 
to humans, the more they may see unsuspecting joggers and 
bikers as their prey. And in the woods of Los Angeles, there 
are thousands of people pounding the paths every day. □ 


PHOTO: Steve Winter/NGS 




next month 


DON'T V 
LOOK 
DOWN! 


Only the bravest - or most foolish - 
attempt the hike across China’s sacred 
Huashan mountain. 2,000 metres up, a 
series of rickety planks and chains have 
to be negotiated. It’s a place where one 
wrong move means certain death. 
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PAY NOTHING NOW 


Cuckoo Clock 


©2015 The Bradford Exchange Ltd. A.B.N. 13 003 159 617 


Shown much smaller than actual size of 
about 53cm H. (including weights) Requires 3 
“AAA” and 1 “AA” batteries (not included). 

01-18084-001 (^isnev- 


3. □ ONLiNEatwww.bradford.com.au/disney 

quoting promotion code: 80351 


Please allow up to 1 0 business days for delivery. All sales subject to product availability and reservation 
acceptance. Credit criteria may apply. 

Our privacy policy Is available online at www.bradford.com.au . From time to time, we may allow carefully 
screened companies to contact you. If you would prefer not to receive such otters, please tick this box. Q 


THE BRADFORD EXCHANGE 

Please Respond Promptly 

YES! Please reserve the “Nightmare Before Christmas” Cuckoo Ciock 

for me as described in this advertisement. I understand I need pay nothing now. 

Mr/Mrs/Miss/Ms First Name: 

Surname: 

Address: 

Postcode: 

Phone: (optional) 

Email: (optional) 

Please select l^vour preferred reservation option: 

1. ^MAIL no stamp required, to: S 

The Bradford Exchange, Reply Paid 86369 
Parramatta NSW 2124 

2. □ PHONE: Toll-Free 1300 725 103 D 

— 8am-5pm E.S.TMon-Fri 


The brass-toned 
pendulum is decorated 
with the iconic hiii and 
decorative hanging pine 
cone weights feature 
Shock and Barrel 
clinging to them 


Fuiiy-scuipted, 
meticuiously- 
detaiied clock 
lights up from 
within, with 
Jack’s tower, 
the ghosts and 
pumpkins all 
glowing with 
eerie light! 


• Fully-sculpted clock features Jack Skellington, 
Sally, Lock, Shock and Barrel, Jack’s tower and 
the Town Hall 

Brilliant LED lights illuminate the tower, ghosts, 
and pumpkins and feature a separate on/off switch 

The clock face features the replica spider web 
design and slightly off-kilter numbers 

Issued in a limited edition of 295 crafting days; 
accompanied by a Certificate of Authenticity 


Not sold in stores 
Your satisfaction is guaranteed! 

This one-oMts-kind timepiece is custom crafted in 
a iimited edition and strong demand is expected. 

So act now to acquire the The Nightmare Before 
Christmas Cuckoo Ciock which can be yours for 
just five easy instaiments of $59.99, or $299.95, 
pius $19.99 postage and handiing. Your purchase 
is risk-free, backed by our 365-day guarantee. 

Send no money now. Just return the coupon or go 
oniine today! . 


^ For quickest delivery, order online: 

www.bradford.com.au/disnei 

L Quoting promotion code: 80351 


On the hour. Zero 
emerges and the clock 
plays the beloved song 
from Danny Elfman’s 
brilliant score, 
“This is Halloween’’ 
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Pinetrees Lodge on Lord Howe Island 
is famous for exceptional meals, 
personalised service and our superb 
location on Lagoon Beach. Discover 
world-class diving, snorkelling, fishing, 
walking, surfing and golf, or just relax 
and rejuvenate on one of Australia's 
most beautiful islands. 


Book our Pay 5 Stay 6 Online Deal 

for travel in September and October 
201 5. Spring on Lord Howe is the best 
time of year! 


Visit once and discover why so many 
guests return to Pinetrees every year. 


REES 

LORD HOWE ISLAND 


lord howe island 
another world • close to home 





